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Contracts Awarded 








ROADS AND STREETS 


Ark., Batesville—Western Construction Co. and 
R. J. Gaster, Little Rock; also W. I. Davis, Im- 
boden, award. contracts by State Hwy. Dept., Lit- 
tle Rock, for 3 sections of road, each 20 miles 
long, at total cost of $350,000. y 

Ark., Blytheville—Rouse Construction Co., Cape 
Girardeau, Mo., awarded contract for about 10 
miles street paving at $409,000. 

Ark., Little Rock—Oliver Constr. Co., 322 W. 
Markham St., Little Rock, awarded contract for 
completion of Little Rock-Hot Springs Hwy., at 
about $1,400,000. 

Ark., Mammoth Springs—Oliver Constr. Co., 
Little Rock, Ark., award. contract for 17 miles 
Sec. C, Mammoth Springs, Batesville Rd. from 
Salem south, at $100,000. 

Ark., Pine Bluff—Philpot Constr. Co., Pine Bluff, 
awarded contract to pave 2 miles with 2 short 
laterals, Jefferson Co., Dist. No. 1, 24th Ave. to 
Cherry St., to Country Club; conc.—at $112,000. 

Ariz., Phoenix—El Paso Bitulithic Co. awarded 
cont. by State Hwy. Dept., for constr. of new Ger- 
onimo-Solomonville Hwy., F. A. P. 67, at $230,311. 
Work includes excav., borrow, gravel cushion, pav- 
ing (on cem. conc.); struct. conec., steel bridges, 

P.» See. 

Cal., Burbank—G. A. Simpson, San Fernando 
Bldg., Los Angeles, awarded contract for improv- 
ing streets in Ben Mar Hills, including conc. and 
oil macadam pavement, curbs, gutters and walks 
here, at $100,000. 

Cal., Hawthorne—Geo. R. Curtis, 2440 E. 26th St., 
Los Angeles, awarded contracts for impvt. of 
Miramar St., West, at $61,603; involving 1%4-in. 
Willite on 2%-in. asphalt concrete pavement, 
constructing curbs, walks, gutters; also for impvt. 
of Miramar St., East (same type of impvt.) at 
$126,018. 

Cal., Los Angeles—Geo. H. Oswald, 366 E. 58th 
St. awarded contract by Board Pub. Wks., for im- 
proving Leesdale St.—Hazeltine Ave. to 100 ft. east 
of Pacoima Ave.—at $109,826; P. F. Martter, 1250 
S. Gramercy Pl. awarded contract for impvt. of 
Waverly Ave.—Farwell Ave. to 293.8 ft. n. e. from 
Glendale Blvd., at $10,265; G. A. Constantine, 911 
Haas Bldg., contract for impvt. of Sunset Dr.— 
Myra Ave. to Sunset Blvd.—at $28,764. 

Cal., Riverside—R. T. Shea, Riverside, 
contract for improving portion of Rte. 
mont to ft. of Moreno Grade, known 
Rabbit Trail, at $107,375. 

Cal., Sacramento—Geo. H. Oswald, 366 E. 58th 
St., Los Angeles, awarded contract for constr. of 
state highway in Los Angeles Co.—Shoup Ave. 
to west boundary, at $388,785; 13.1 miles to be 
vraded and 11.6 miles to be paved with cement 
conerete; W .F. Beal, Brawley, contract for con- 
structing state highway Orange Co., bet. Hunt- 
ington Beach and Corona Del Mar; about 8.2 mi 
to be graded and 3.5 miles to be paved with 
cement concrete, at $188,025. 

Cal., San Diego—Calif. Construction Co. Union 
Bldg., awarded contract by Council for improving 
25th and Crosby Sts., at $68,919; Cushing Constr. 
Co. 1501 Brooks Ave., awarded contract for impvt. 
of State and Goldfinch Sts., also Reynard Way, at 
$47,898. 

Fla., Jacksonville—Following contracts let for 
road work in Duval County; 19.6 mi. St. Augustine 
Rd. to J. W. Wilson, Clark Bldg., at $329,000; 14.9 
mi. Atlantic Blvd. also Baldwin-Maxwell Rd., to 
Cc. F. Lytle, Atlantic Natl. Bank Blidg., at $819,000 
and $170,000 respectively; 10.3 miles Kings Rd. to 
J. ¥. Wilson and W. J. Bryson, 1418 W. Church 
St., at $189,000; 11 miles Main Street Rd., 5.5 mile» 
Moncrief Rd. and 5.4 miles San Jose Blvd., to W. J. 
Bryson, 1418 W. Church St., at $203,000, $96,000 and 
$79,000; 6.3 miles Orange Park Rd. to W. J. Bryson 
and T. B. Gillespie, Palatka, at $93,000. 

Ga., Atlanta—Following contracts let by State 
Hwy. Dept.: Columbia Co., 6.148 miles sand-clay 
rd. and 3 creo. timber bridges on Appling-Lincoln- 
ton rd., to Oglesby & Starke, Elberton at $37,377; 
Stephens-Habersham Cos., 1.41 mi. clay-gravei on 
Toceoa Cornelia Rd. to Burgess & Mozeley, Toccoa, 
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at $17,275; Lumpkin Co., 3 mi. waterbound maca- 
dam on Dahlonega-Dawson Rd. to T. P. Wright, 
Atlanta, at $20,900; Lowndes Co., 10,537 mt. gravel 
rd. and bridge on Valdosta-Adel Rd., to J. L. 
Wallace, Norman Park, at $159,580. 

Ind., Indianapolis—McNamara Construction Co., 
Indianapolis, awarded constract by City Park 
Board for paving Kessler Blvd.—Meridian Street 
west to Cooper Ave. and south to Crawfordsville 
road, at approx. $512,000. Road will be paved with 
bitum. macadam. 

lowa, Dubuque—J. Rasmussen Sons Co., Oshkosh, 
Wis., awarded contract for sheet asphalt paving 
at $240,000; Ulrich Paley Co., Dubuque, hard top 
pavements, at $220,000 for paving 41 miles. 

la., lowa Fallis—Dearborn Paving Co., Waterlou, 
awarded contr. for Twp. Proj., 25,850 ft. curb and 
gutter, 76 cents per ft., pav. 6 in. vibrolithic, $2.24 
per yd.; total cost, $108,396. City Primary Rd. 
Proj., 19,270 sq. yds. 8 in. reinf. vibrolithic, $2.58 
per yd.; 9,375 lin. ft. curb and gutter, 78 cents; 
4,000 c. y. extra excav. 60 cents perc. y. ; 100 c¢. y. 
rock excav., $3.50 per yd.; old walk, impvts., 4 
cents per ft.; new walk, 9 cents per ft.; 18 in. storm 
sewer, $2.25 per ft.; 12 in. at $1.25; catch basins 
$27 each, $35 with trap: manholes, $35 each, total 
cost, $59,779. 

lowa, Moulton—Wright Bros. Constr. Co., 221 
Flynn Blk. Des Moines, awarded contract for 28 
blocks 7 in. rein. cone. paving, at about $91,500. 

lowa, New WHampton—Bryant Asphalt Paving 
Corp., Waterloo, awarded contract for 34,000 sq. 
yds. paving, at $95,000. 

Kans., Topeka—Stimson Constr. Co., Topeka, 
awarded contract for cone. pavement; F. A. P. 177, 
Sec A, at $127,762 

Ky., Frankfort—State Hwy. Dept., let contract 
for waterbound macadam paving on 15.133 mi. 
Owenton-Georgetown Rd., 14 ft. State Proj. 49, Sec. 
A, Scott Co., to Georgetown Constr. Co., George- 
town, at $293,206; rein. conc. pavement on 3,747 mi. 
Louisville-Bardstown Rd. 20 ft. F. A. P. 50, Sec. B, 
Jefferson Co., to Louis de Cognets Co., 413 E. Main 
St., Lexington, at $191,209; grading 3.167 mi. Har- 
lin-Pineville Rd. 24 and 28 ft. State Proj. 6, Sec. C, 
Harlan Co., to J. S. Lusk Co., Barboursville, at 
$33,603. 

La., Baton Rouge—City let contracts for paving 
15 streets as follows: Southern Rds. Co., Dufroc 
St.—Main to Government, at $24,348; Elam—Boyd 
to North—at $5,323; East Blvd.—Government to 
at $9,356; Florida, $52,362; Laurel, $57,512; St. 
Anthony, $9,358; St. Ferdinand St., $13,074; St. 
Hypolite, $2,382; St. Joseph, $2,365; University 
Walk, $4,491; all Warrenite-bitulithic; Valient & 
Tooney, Inc., contr. for Bonnecaze St., $16,780, 
Convention St., at $16,659; No. Bivd., $31, 248. 

La., New Orleans—Comn. Council has awarded 
following contracts at cost of $1,000,000: Subsurface, 
draining and surfacing. A. P. Boh & Co., Grasser 
Constr. Co., Williams Engrg. Co., Mike Mitchell 
and Sons, Jno. O. Chisholm, H. W. Bond & Bros., 
Hampton Reynolds contracts for sub-drainage; 
Craven & Long and Globe Construction Co., paving 
contracts. 

Minn., Hibbing—E. W. Coons Constr. Co., 4th 
Ave. at Howard St., awarded contract for paving 
25 streets in So. Hibbing and Brooklyn; vibrolithic 
surf., at $190,000. 

Miss., Leland—R. G. Lassiter, 327 Arcade Bldg., 
Norfolk, Va., awarded contract for paving 70,000 
sq. yds. various streets; 14%4-in. Willite top, 1-in. 
binder on 5-in. concrete, at $2.49 per sq. yd. 

Nev., Carson City—State Hwy. Comn. let follow- 
ing contracts: Improving 17.59 mi.—Mormon Mesa 
to Nevada-Arizona State line, Rte. 6, Sec. H., Clark 
County; 222,000 c. y. excav., 11,200 ec. y. loading 
and screening, 29,400 yds. mi. hauling and 11,200 
c. y. spreading gravel, 190 cu. yds. Cl. A and 220 
c. y. Cl. B conc., etc. to Dodge Bros. & Dudley, 
Fallon, at $217,536. 

Nev., Carson City—K. Hodgman, Winnemucca, 
awarded contract by State Hwy. Comn., for impvt. 
of 5.03 miles bet. Carroll Summit and Campbell 
Creek Ranch, Proj. 56-B, Lander 2-A, Contr. 96, 
at $58,200 cu. yd. excav., 1,900 c. y. load and screen 
selected material, 155 c. y. Cl. A conc., 2,350 ¢. y. 
riprap, etc., at $103,948. 

N. Y., Albany—L. Grossman, Commr. State Hwy. 
Dept. Albany, let contracts for constr. and re-con- 
struction of 4.75 mi. Repair Contr. 3077, Oswego 
Co., to Brayer Bros., North St. Rd., Auburn, at 
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$101,848; 1.18 mi. Repair Contr! 3076, Allegany Co. 
to W. J. Fox, Oramel, at $79,097; 1.19 mi. Repair 
Contr. 3075, Dutchess Co.; to Mascetti and Holley, 
60 Main St., Torrington, Conn., at $67,240; 3.82 mi. 
Hwy. 8166,0 range Co., to Gould, Granz & Mandel, 
101 Reade St., New York City, at $167,636; 5.3 mi. 
Hwy. 5697, Orleans Co., to J. M. Murray, Rochester, 
at $184,009; 4.85 mi. Hwy. 8165, Madison Co., to 
G. B. Dickinson, Union Bldg., Syracuse, at $187,452; 
4.34 mi. Hwy. 8164, Wyoming Co. to C. A. Foote & 
Sons, Mt. Morris, at $199,733; 8.79 mi. Hwy. 8156, 
Ontario Co., to Valerio Constr. Co., New Milford, 
Ct., at $287,243. 

N. C., Fayetteville—Alabama Concrete Products 
Co., Selma, Ala., awarded contract for 6 mi. 18-ft. 
cone. road from Fayetteville to Ft. Bragg—at 
$225,000. 

N. C., Raleigh—Alabama Concrete Products Co., 
Selma, Ala., awarded contract for grading and 
plain cone. paving on 5.52 miles State Proj. 344, at 
$158,257. 

N. C., Raleigh—State Hwy. Comn., let contracts 
for 16 road projects as follows: No. 106-B, Bertic 
Co., 11.56 mi. to R. G. Lassiter, Raleigh, at $151,721; 
111-Camden Co. for brdgs. to W. B. Bradley, at 
$12,396; 222-Duplin Co., 10.01 mi. roadway bet. War- 
saw and Pender Co. line to Highway Engrg. & 
Constr. Co., at$ 242,085; and to Hobbs-Des Moines 
Steel Co., at $16,117 for structs.; 381-Pender Co., 
11.09 mi. bet. Burgaw and Duplin Co. line, to 
Public Service Productions Co., at $372,798; 449-a, 
Lee Co. 2.51 mi. gravel roadway bet. Pittsboro and 
Sanford to Austin & Ritchie, Ritchfield, at $21,363 
and to C. D. Rigsbee, Durham, at $5,020 for 
structures; 472-B, Vance Co., 4.66 mi. grading to 
T. W. Chandler, Virgilina, Va. at $37,449 and to 
J. A. Harrow, Soudan, Va., at $38,973 for structs.; 
622-Richmond Co. grade and constr. brdgs. on 6.19 
mi. to T. W. Chandler, at $41,606 and to Yadkin 
Constr. Co., at $24,573 for structs.; 714-Ashe Co., 
grading and bridges on 5.34 mi. bet. Jefferson and 
Watauga Co. line to J. F. Mulligan, at $98,762: 
Boose & Boyd, at $23,647 for structs. 720-Caldwell 
Co., 12.52 mi. pavement bet. Lenoir and Hickory to 
J. M. Gregory & Co., Newton, N. C., at $453,527 
and to Berry Fortune Constr. Co., at $36,295 for 
structs.; 732-B Davie Co. 8.07 mi. paving to Harda- 
way Constr. Co., Charlotte, at $282,758; 836-Hender- 
son Co., 9.51 mi. paving to J. M. Gregory & Co., at 
$280,580; 912, Cherokee Co., 8.62 mi. grading to 
Wilson Constr. Co. Rutherfordton, at $81,006; 912-B 
Cherokee Co., 8.35 mi. grading to H. T. Moore, at 
$32,981; 990-Transylvania, .47 miles waterbound 
macadam to Piedmont Constr. Co., at $12,238; 992, 
Transylvania Co., 1.57 mi.’ waterbound macad. to 
W. H. Anderson Constr. Co.. Spruce Pine, at $45,432 
and to R. C. Stevens, at $16,178 for structures. 

Okla., Okla. City—M. A. Swatek Co. awarded 
contract at $59,000 to pave with vert. fibre brick on 
5-in. concrete base, 2 miles East G Ave.; Green- 
Beekman Construction Co., at $92,111 to pave with 
vert. fibre brick on 5-in. concrete base, 24% m1. 
Eastern Ave.—10th to Lincoln Park. 

Okla., Tulsa—City let contracts at $168,470.86 for 
street paving in following districts: Western Con- 
struction Co., Dists. Nos. 512-514-5-16-321-A; C. M. 
Brown, Dist. 517; H. L. Cannaday Co., Dist. 515- 
519. 

Tenn., Nashville 
io grade and construct 
road projects as follows: F. A. Projs. 
97, Sullivan Co., grade, 14.41 miles 
Blountsville and Kingsport, including 2 brdgs. 
Dickson Contracting Co., Savannah, Ga., at $583,- 
186; No. 100, Haywood Co., 16.07 mi. betw. Blounts- 
ville and Tipton Co. line to Little & Dean, Memphis 
at $106,700; State Aid Proj. 116, Perry Co., 13.49 
mi. bet. Linden and Lewis Co., line to C & G 
Constr. Co., Hohenwald, at $82,659; 130, Cumberland 
Co., 15.56 mi. betw. Crossville and White Co. line, 
including 3 bridges to A. M. Cook, Oneida, at 
$168,489; 139, Montgomery Co., .63 mi. bet. Cumber- 
land River brdg. and City ferry rd., to Federal 
Constr. Co., Nashville at $15,636; 150, Coffee Co., 
7.60 mi. cement cone, bet. Manchester and Hills- 
boro, including 2 bridges, to Citizens Energ. & 
Constr. Co., Savannah, Ga., at $114,105; 153, 
(Greene Co., 2.25 miles waterbound macadam surf. 
10-ft. wide. including channeling shoulders and 
ditching bet. pointeno. of Nolichuck Ricer and point 
near Caney Branch, to Anderson and Scott, Harri- 
man, at 7.5 


State Hwy. 


Dept. let contract 
drainage ; 


structs. 
Nos. 


conc. 


$14,257.50 
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Tenn., Sparta—Boyd Williams, Murfreesboro, 
Tenn. awarded contract to grade, construct drain- 
age structs. and lay coarse stone base with bitum. 
macadam surf. on 13.64 mi. road bet. Sparta and 
Warren Co. line, including rein. conc. bridge, at 
$376,971. 

Texas, Dallas—City let contracts to pave 57 
streets as follows: Fuller Construction Co., at 
$163,320 for 41,152 sq. yds. Willite asph. conc. pav- 
ing on 7 streets; Uvalde Paving Co., at $135,729 
for 35,720 yds. Uvalde rock asphalt on 7 streets; 
Smith Bros. at $656,808 for 178,285 yds. Willite 
asphalt cone. on 31 streets; Central Bitulithic Co. 
at $279,339 for 71,990 wds. Warrenite bitulithic on 
12 streets—all of Dallas. 

Texas, Hallettsville—L. E. Sanders, San Antonio, 
awarded contract for bridge and road work on 
14 miles State Hwy. No. 3-B from Hallettsville to 
Fayette Co. line, at $124,964. 

Texas, Nacogdoches — Panhandle Construction 
Co., Lubbock, Texas, awarded contract to lay 5-in. 
concrete and 3-inch fibre brick on 7,500 sq. yds. 
streets, at $225,000. 

Wash., Olympia—A. P. Knutzen, Lynden, 
awarded contract for clearing 60-ft. right-of-way 
on the Olympia Hwy.,—Lunch Creek, Grays Harbor 
Co. westerly 10.98 miles to bound. of Quinault 
Indian reservation—73.6 acres, at $34,227; C. A. 
Strong, Tacoma, awarded contract for 22.36 miles 
clearing on Olympic Hwy.—Hoh river southward 
te no. boundary of Quinault reservation, at $146,869 
(164.1 acres). 

Wyo., Cheyenne—Taggart Constr. Co., Cowley, 
awarded = contract by State Hwy. ~ Comnrs., 
Cheyenne, for improving 5 miles 20 and 24 ft. Cody- 
Yellowstone Park Rd., Park Co., FAP 129, including 
grading, excavating, embankment, retaining walls, 
cast iron culverts ete.. at $165,853. including engrg. 
and overhead (culverts furnished by State): 1.3 
miles Cody-Yellowstone Hwy., Part 3, to M. J. 
Kinney, 215 Bank Bldg., Denver Colo., at $15,560. 


SEWERAGE AND SEWAGE TREATMENT 


Smith, 
Dist., 


Smith—Benson & Farrar, Ft. 
for san. sewers in Impvt. 


Ark., Ft. 
awarded contract 
1, at $36,438. 

Cal., Long Beach—Geo. W. Kemper, Alhambra, 
awarded contract for constr. of Santa Fe Ave. 
storm drain. including Termino, Roswell and other 
streets, at $83,000. 

Cal., Newport Beach—Gibbons-Reed, 905 S. Olive 
St., Los Ange'es, awarded contract for Balboa 
Is'tand sewerage system, at $133,655. 

Cal., Orange—C. E. Green, Western Mutual Bldg., 
Los Angeles, awarded contract for constr. of 2 
sections of outfall sewer at $41,982 and $19,944. 

Ont., Toronto—City has awarded following sewer 
contracts: St. Clair Ave. E., $5,927, Douglas Dr., 
$2,279, W. E. Taylor, 22 Falcon St.; Pleasant Blvd., 
$9,058, A. Cavotti; 257 Euclid Ave.; Lansdowne Ave.: 
22,433, Tyrell Ave., $34,983, W. R. Worthington, 57 
Lascelles Blvd.; Garden Ave., $2170, Heath St., 
$5,471, P. Licastro & Co., 1423 Dufferin St.; Broad- 
view Ave., $3,365 and St. Clair Ave., W., $3,972, 
Murphy Contracting Co. 8 Wychwood. 

lil., Mt. Morris—Craig Constr. Co., Des Moines, 
Iowa, awarded contract for 10,000 ft. san. sewers 
and 2 disposal plants, at $56,000. 

La., Baton Rouge—Com. Council let contract for 
storm drains in Goose Hollow Canal to R. J. 

Gravel Deere Blidg., Dallas, Texas, at $63,524; 
Philip St. Canal and Roseland Terrace Canal 
C. B. Stewart, Baton Rouge, at $41,064 and $14,209, 
respectively. 

La., Baton Rouge—J. B. 
Ga., awarded contract to construct S. 
sewer main, at $51,091. 

Mass., Boston—A. Cefalo, Belgrave Ave., Roslin- 
dale (Boston, P. O. for 3,476 ft. 20 and 30-in 
earthen pipe sewer, at. $59,608. 

Mich., Royal Oak—Liberty Constr. Co., Detroit 
Savings Bank Bidg., Detroit, awarded contract for 
san. main sewer in Campbell Rd., 14,115 ft. 12-30 
in. cone. pipe, at $97,362. 

Minn., Hibbing — Schirmer Bros. 
awarded contract for additions to san. 
So. Hibbing, at $50,707. 

Minn., St. Paul—Outlet 
to DeGraff Wolff, 985 


McCrary Co., Atlanta, 
Boulevard 


Hibbing, 
sewers in 


Portland Ave., 
$25,780; 


sewer in 
Scheffer St., at 
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Davern- W. 7th St. sys. No. 1, to Thornton Bros. 
Co., 318 Endicott Bldg., at $206,587. 

Mo., Carroliton—T. M. Walsh, 2953 Victor St.. 
Kansas City, awarded contract for 34,000 ft. 8-21 
inch vit. sewers, etc., at $37,608. 

Mo., St. Louis—Bd. Pub. Service, 208 City Hall, 
let following contracts for sewer work: 505 ft. 10- 
12-in. vit. clay sewer, Clifton Heights Sewer 4, to 
Riley Bros. Constr. Co., International Life Bldg. at 
$2,251; 6,505 ft. 8-27 in. vit. clay and 1,725 ft. 36, 66 
in. conc. sewer in Glaise Crk. Sewer 19, also 2,100 
ft. 12-24 in. vit. clay sewer in Glaise Crk. Dis:. 
Sewer 24, to Hogan Contg. Co., 2,120 Harris Ave. 
at $47,025 and £7,790, respectively: 1,065 ft. 8-21 in. 
vit. clay sewer in Glaise Creek Dist. Sewer 23, to 
Higgins-Wall-Dyer Constr. Co., International Life 
Bldzg., at $3,725. 

Mo., University—(St. Louis, P. O.) For 2,400 ft. 
vit. clay and segmental blk. sewer in Colby Ave., 
also 2,650 ft. 12-36 in. vit. clay and 575 ft. 42-in. 
segmental blk. sewer in N. Penn. Ave., to Stolle- 
moll Construction Co., 5243 Delmar Blvd., St. Louis. 
$20,921 and $20,706 respect.; 3,161 ft. 12-36 in. sewer 
in River Des Peres Sec. Al2, 797 lin. ft. 10-in. 
to 12-in. vit. clay sewer in Dist Sewer 29, also 4,475 
lin. ft. 10-24 in. vit. clay sewer in Dist. Sewer 26, 
to A. Lewald, 1219 Amherst Pl. St. Louis, at 
$26,147, $1,703 and $9,673, respectively. 

N. Y., Brooklyn—B. Peconi & Sons, awarded con- 
tract for sewers in 24th Ave. and E. 36th St., at 
$37,586 and $2,245, respectively. 

N. Y., Long Isl. City—Contract for sewers across 
Queens Blvd., intersect. various streets, to F. L. 
Paino, 572 First St., Brooklyn, at $224,543; Patter- 
son Ave to Necaro Co., Inc., 97 Court St.. Brooklyn, 
at $756,404; Astoria Ave., to J. Gallo, 203 Division 
St.. Brooklyn, at $19.800. 

Ohio, Cleveland—Gantose Constr. Co., Columbia 
Bldg., awarded contract by Cuyahoga Co., for 17,000 
ft. 8-60 inch vit. or rein. conc., also 8,000 ft. 30 to 
60 inch brick or concrete sewer in State Rd. 
(Impvt. 10) at $297,767. 

Ohio, Mariemont—Cannel-Conrad Constr. Co., 
Madison Rd., Cincinnati, awarded contract by 
Mariemont Company for 3,000 ft. 18 and 20 inch 
vit. pipe, connect. to Cincinnati sewerage svstem: 
also small: tunnel under tracks of Norfolk & 
Western R. R., etc., at $34,717. 

Ohio, Toledo—C. W. Hanneman, Monroe. Mich.. 
awarded contract for Honnem (- s4niv.1326u0 TH 
awarded contract for Homeville Co.,—18,720 ec. y. 
excav. 1762 ft. 7 ft. 6-in. rein. cone. box culvert 
and 350 ft. 42-in. segmental blk. pipe in, Ditch 561, 
at $57,243. : 

Okla., Chickasha—Gibson & Mitchell Constr. Co., 
Pauls Valley, Okla. awarded contract to construct 
sewerage impvts.—disposal plant and outfall sewer 
at $43,500. 

Okla., Stroud—H. L. Cannaday Co., 
awarded contract for main san. sewers, 
plant and lateral sewers, at $94,622. 

Tenn., McKenzie—Sherman Machine & Iron 
Works, 18-32 E. Main St., Okla., City Okla., 
awarded general contr. for sewerage system, at 
$59,200. 

Tex., Big Springs—Roy Irick, Plainview, Texas, 
awarded contract for installing sewer system, in- 
cluding disposal plant. Constr. cost $42,000. 

Tex., Dallas—T. S.- Miller, Jr., 800 N. Crawford 
St., awarded contract for cone. and vit. mains 
and laterals in Frederica, Henderson and Lewis 
Sts., at $50,174; storm sewers in E. Grand Ave., to 
Municipal Excav. Co., 800 N. Crawford St. at 
$31,970. 


Tulsa, 
disposal 


Texas, Dallas—W. G. Cullum, awarded contract 
for constr. of sewer lines in Stephenson Addn., at 
$30,000. 

Tex., Kerrville—Wilder Constr. Co., 235 Moore 
Bldg. awarded contract for construction of sewer 
and disposal plant, at $70,237. 


WATER SUPPLY AND PURIFICATION 


Que., Bea uport—J. A. 


Auclair, 
awarded contract:-for excavating 
stalling casi iron pipe from source 
miles, in connection with $200,000 water works 
system. Contract price $35,000. Bids.will also be 
ealled in about a month for installing water works 
system in village. Edouard Hamel & Cie, Que., 
Que., Engrs. 


Giffard, Que., 
trench and _ in- 
to village, 3 
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Ont., Goderich—Federal Construction Co., Ltd., 
217 Bay Street, Toronto, awarded general contract 
for intake plant to be built here, at $57,750. 

N. S., Sydney Mines—Canada Iron Foundries, 
Ltd., Three Rivers, Que., awarded contract to 
supply 670 tons pipe for water main and pumps 
being installed here. Total cost main and pumps, 
$100,000. 

Cal., Glendale—Kinne & Westerhouse, I. W. Hell- 
man Bldg., Los Angeles, awarded contract by City 
for 15 m. g. reservoir; at $78,650;—excav.; $61,650 
lining and excav. and $16,540 for roofing. 

Cal., Pasadena—Pacific Pipe and Supply Co., 
awarded contract for furnishing assorted pipe for 
:se in Pasadena municipal water dept., at $173,806. 
Bid was for Port-a-Mousson pipe per City of Paris, 
France, specifications. Bids for fittings rejected: 
purchase of these to be made separately. 

Cal., San Francisco—Westinghouse Electric & 
Mfg. Co., Union Bank Bldg., Pittsburgh, Pa., 
awarded contract for elec. transmission line in- 
sulators for Hetch Hetchy power and water supply, 
at $90,000. 

il., River Grove—J. M. Donahue, Stevens Point, 
Wis., awarded contract for laying several miles 
four and six inch mains, at $160,568. 

Ky., Elizabethtown — Mason Contracting Co. 
West Point, awarded contract for filtration plant, 
2 units, 1 m. g. capy., at $39,000. 

La., Gibsland—MclIntosh Construction Co., Mon- 
roe, La., awarded contract for constr. of water 
works, at $39,466. 

Mo., Cameron—W. S. Barnes Agency, Kansas 
, awarded contract for two 300 hp. and one 20 
oil engines and generators, two 24,000 gals. 

storage tanks, 2 switchboard panels, cooling systen: 
and pumps; also brick bldg. to house equipment, 
at $62,000. 

Mo., Kansas City—U. S. Cast Iron Pipe and 
Foundry Co., Burlington, N. J. and National Cast 
Iron Pipe Co., Birmingham, Ala., for 6,234 tons of 
pipe at $356,000. 

Mont., Kalispell—U. S. Cast Iron Pipe and Fdry. 
Co., 122 S. Michigan! Ave., Chicago, awarded con- 
tract for material for water main renewal in Rail- 
road St.—4th Ave. E. to 8th Ave. W.— at about 
$40,000 for 545 tons cast iron pipe. 

N. C., Laurinburg—Tucker & Laxton, Realty 
Bldg, Charlotte, awarded contract for pumping sta- 
tion, filtering plant, reservoir, auxiliary station, 
laying pipe line, furnishing pumps, etc., at $100,000. 

N. C., Wilkesboro—W. A. Ebert, Charlotte, N. v. 
awarded contract for constr. of water supply sys- 


tem, at $40,000. 

Ohio, Cincinnati—U. S. Cast Iron Pipfe and 
Foundry Co., Addyston awarded contract for 4, 
6, 8 and 10 inch cast iron pipe and special castings, 
at $55,000. 

Ohio, Cincinnati—U. S. Cast Iron Pipe & Fdry. 
Co., Addyston, awarded contract for approx. 10,000 
ft. 10 and 16 inch cast iron pipe, at $94,166. 

Penn., Shamokin—Gannett, Seelye & Fleming, 
204 Locust St., Harrisburg, awarded contract for 
addition to No. 6 reservoir, increasing capy. from 
600 m. g. to 1,400,000,000 gals., also 5 m. zg. rein. 
cone. reservoir, at $300,000. 

S. C., Spartanburg—American Cast Iron Pipe Co., 
Birmingham, Ala., awarded contract for 6,800 ft. 
20-in. water main and 6,000 ft. 6-in. pipe, at $42,360. 

S. D., Milbank—Phelps-Drake Co., 623 Metropoli- 
tan Life Bldg., Minneapolis, Minn., awarded con- 
tract for furnishing and laying 47,600 lin. ft. 8 and 
10 inch cast iron mains, at $94,018; repairing ele- 
vated steel tank to Chicago Bridge and Iron Works, 
608 S. Dearborn St., Chicago, Ill., at $2,275. 

Wash., Seattle—Jahn & Lressi, awarded con- 
tract for constr. of Lake Youngs reservoir project, 
at $1,210,000. 

W. Va., Fairmont—-Rust Engineering: Co., Pitts- 
burgh, Pa., awarded contract at $124,473 for constr. 
of water filtration plant at $124,473; Robert Filter 
Mfg. Corp., Philadelphia, Pa., awarded contract for 
filtration equipts. 

Wis., Athens—U. S. Cast Iron Co., 122 S. Michi- 
gan Ave., Chicago, awarded contract for cast iron 
water pipe—16,457 ft. 6 in., 1,935 ft. 8 in., $59 
per ton, 13,600 Ibs. specials, $120 per ton; valves 
to Darling Valve Co., Williamsport, Pa., 20 6 in., 
$25, three 8 in. $40; hydrants to Waterous Fire 
Engine Co., 80 Filmore Ave., E., St. Paul, Minn., 
23 hydrants at $57 ea. 
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Prospective Work 








ROADS AND STREETS 


Ala., Florence—City plans 5 miles street paving 


and 3 miles storm and san. sewers. Approx. cost 

$300,000. W. M. Paxton, Engr.; W. S. Eastep, 

Mayor. : 
Ark., Little Rock—City plans to pave Summitt 


St.—17th to Wright; 18th—Battery to Schiller; 
Wolfe—7th to Wright. Total est. cost $93,000. 
Ariz., Phoenix—$285,948 appropriated for forest 
highways in State during 1924. . S. Wheeler, 
Dist. Engr. Bureau of Public Roads. State Hwy. 
Dept. has est. cost of proposed highway work for 
this year at $3,900,000. Bureau of Public Rds. has 
appropriated $285,948 for roads in Ariz. as follows: 
$65,000 for expense in Clifton-Springerville hwy., 
Greenlee Co. or contingencies of constr. impossible 
to estimate in original cost figures; $81,000 for ad- 
ditional cost of Prescott-White Spar Rd., this to be 
used in addition to last year’s appropriation for 
constr. of 16-mi. stretch; $8,000 for addition, cost on 
Clifton-Springerville Rd., Apache Co.; $81,720 for 
grading Flagstaff Angell Rd., running 26 miles east 
total funds 


from Flagstaff; $50,000, remainder of 
available, to be used in surfacing as far as funds 
will go, Flagstaff-Angell Rd. 


Cal., Santa Ana—Local property owners at Costa 
Mesa have organized to petition County Supvrs. to 
pave Fairview Ave., Santa Ana Street and New- 
port Ave. Est. cost $137,000. Proposed work in- 
volves about 5 miles of pavement. J. L. McBride, 
Co. Rd. Commr. 

Fia., Miami—City will soon receive 
various streets in southwestern and northwestern 
sections, including S. W. 4th, 5th, 2nd and 7th 
Streets 2th to 17th Aves.; S. W. 13th—8th to 


bids to pave 





13th; S. W. 14th, 17th, 13th Aves.—Flagler to 8th 
Sts., ete. Est. cost of improvement, $397,662. F. H 
Wharton, City Mer. 


Fla., Sarasota—Sariusota County plans to con- 
struct 2 roads; $590,000 bonds voted as follows: Rd. 
sys. on mainland, $500,000; road down the keys 
and 2 bridges across Saratosa Bay from Mainland 
to Key, $90,000. 

Fia., State Rd. Dept., 
propriated $100,000 to widen about 
view rd. section of State Rd. No. 5 

Fla., Tavares—Lake County contemplates bldg. 2 


Tallahassee, ap- 
12 miles River- 





roads as follows: Complete Eustis-Tavares lake 
shore drive bordering Lake Eustis; lake shore 


boulevard around no. side Lake Minneola. $105,000 
bonds sold. 

Fla., Wauchula—$870,000 available for road build- 
_ing in Hardee County. Geo. R. Ralph, Engr. 

Georgia, Atlanta—City will soon receive bids for 
paving 24 sts. including Atlanta, Cherokee, High- 
land, May Aves., Beecher, Baker, Broad, Crew, 
Cain, Gaston, Hall, Houston, Jackson Sts. _ Est. 
cost $380,573 

Ga., Atlanta—City and Fulton Co. plan to re- 
pave Broad St. from Luckie to Mitchell. Approx. 
cost $80,000. Walter A. Sims, Mayor. 

Ga., Macon—Election may be held April 14th to 
vote on $600,000 bonds for following impvts.: Pave 
streets and repair defective pavements at cost of 
$100,000; build bridge across Ocmulgee River, $150,- 
000; build or extend surf. or storm and san. sewers, 
$225,000; build fire engine house and purchase and 
repair fire equipt., $25,000; — athletic stadium, 
$100,000. Luther Ww illiams, May 

lowa, Boone—Wiill pave 74 additional blocks here. 
Otto Hile, City Clk. 

la., Davenport—Scott Co. 
election in April tov ote on 
hard surfacing abt. 30 miles Princeton hwy., 
Grass River Rds.; also Division St. Rd. Est. 
pav. $900,000, gradg. $135,000, etc., ete. 

la., Knoxville—Plans being made for about 60 
blocks municipal pavement on cost plan. W. E. 
Rinehart, City Clk 

la., Marshalltown—Resolution passed for paving 
various streets; 105,000 sq. yds. plain conc., rein. 
cone. vibrolithic or reinf. vibrolithic. Also resur- 
Church St.—S. 3rd Ave. to S. 
City Engr. O. G. Heim; Anne 


will probably hold 
$1,250,000 bonds for 
Blue 
cost 


face pavement on E. 
30 ft wide. 
City Clk. 


4th Ave., 
McMahon, 
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lowa, Perry—City contemplates paving 25 blocks 
in Dist. 1 to 7; concrete, vibrolithic conc., vit. brick, 
asph. conc., sheet asph. bitulithic or asph. conc. 
Also to resurface streets with sheet asphalt or as- 
bestosphalt. R. C. Lutze, City Engr, C. E. Roblett, 
City Clk. Est. cost $100,000. 

Ky., Fulton—Fulton County plans to build hard 
— rds. and bridges in County. $450,000 bonds 
voted. 

La., De Ridder—Beauregard Parish, Ward Seven, 


plans to construct 2 roads totaling 29 miles as 
follows: From end of present gravel rd. at line 
betwn. Wards 3 & 7 via Sugartown to Parish line 


nr. Pitkin, connecting present rd. via Elizabeth to 
Oakdale; Broadlands to Allen Parish, via Dry Creek 
connecting with rd. to be built from Oberlin. 

Md., Baltimore—State Roads Comn., 601 Garrett 
Bidg., plans to complete 31% miles Crain Hwy. in 
Southern Maryland. Est. cost $1,250,000. 

d., Baltimore—City plans to pave, repave and 

resurface about 19 streets. 

Minn., Austin—Mower County will improve 51% 
miles of hwy. this year. C. M. Hubbard, Co. Aud. 

Minn., Minneapolis—Following work is to be done 
in Hennepin Co., during 1924: Minnetonka Blva.,— 


Farwell Ave. to City limits. Abt. 2 miles, Est. 
cost $80,000; Bush Lake Rd.—Jefferson Hwy. w., 
grade 5 miles. Est. cost $25,000; Bush Lake Rd., 


Snelling-Shakopee Rd., grade 5 mf. 
Eden Prairie Rd.—Hankins Cor. to 
Co. line near Shakopee; grading $40,000; Dayton- 
Shakopee Rd. bet. Rockford and Bass Lake Rd 
Grade; $20,000. Jno. W. Shaffer, Co. Surveyor, 41 
Court House; Al. P. Erickson, Aud. 

Minn., Rochester—$130,000 bond issued voted for 
constr. of Lake City Rd. Rochester to Olmsted 
Co. line north. Amiel L. Glabe, Co. Aud. 

Mo., St. Louis—Bd. Pub. Service, 208 City Hall, 
had prelim. plans prepared and will take bids in 
Spring for grading 2,085 ec. y. Devlin Ave., $4,200; 
grading, cone. curbing and paving 2,615 sq. yds. 
Magnolia Ave., Kentucky rock asph., $13,000; 6,350 
sq. yds. Margaretta and Plateau Sts., Warrenite, 
$35,350; 2,370 sq. yds. Oleathe St., rein. conc., $12,- 
250; 2,900 sq. yds. Sulpher Ave., asphalt, $19,250. 
W. W. Horner, Engr., City Hall. 

Mont., Billings—Dept of Agriculture, branch ot 
forest service, allotted $100,000 to build road in 
Glacier Natl. Pk., bet. Belton and Java. W. 
Fisher, Secy. of Custer Battlefield Hwy. Assn. 

Mont., Missoula—More than 45 miles forest high- 
ways will be constructed in this State and northern 
Idaho during 1924, according to report of Frank 
Andrews, Senior Engineer of Bureau of Pub. 
Roads. Cost of hwy. constr., will be approx. 
$620,000, of which $545,000 is provided for Fed. Govt. 
All these roads are new contracts and do not 
apply to projects which are now under construction 
but not completed. 

Neb., Omaha—Ready for bids for paving 24 miies 
on Lincoln Hwy. Tentative plans for paving 18 
miles state roads, including laying brick on base 
built in 1923 on 4 mile hwy. out of Fairacres; 
paving road No. 52 abt. 4 mi. connecting Lincoln 
and Military highways; 1 mile on 16th St.; abt. 4 
mi. on Rd. No. 48; abt. 4 miles on Rd. No. 9. $522,- 
000 fed and co. funds (Douglas County) will prob- 
ably be available this year. 

N. Car., Ahoskie—City plans street paving; will 
receive bids in about 90 days. Carolina Engrg. Co. 
Engrs. Wilmington, N. Car. 

N. C., Morgantown—$150,000 bonds voted by City 
for street impvts. R. W. Pipkin, Mayor. 

N. C., Winston-Salem—This vear’s plans for 
impvts. in Winston-Salem involve expendt. of about 
$1,600,000 for street paving, $300,000 for water and 
sewer extensions; $350,000 for new sewage disposal 
plant; $250,000 for new filter plant, etc., etc. 

Ohio, Cleveland—Cuyahoga County will take bids 
in Spring for paving about 3 miles Kinsman Rd., 
brick, $278,600; Fitzwater Rd., brick or conc., $114,- 
000; Willow Rd., rein. conc., $493,200; grading about 
5 miles Wolf Rd., $47,900. F. Lander, Court House, 
Ener. 

Oxkia., 
surfacing 5 rds., 
thru Tiger Twp.; 
Mannford Twp.; 
Trail thru Bristow; 9 mi. 
Trail; fed. aid $425,000. 
like amount. 


het. Chaill-Ft. 
Est. $30,000; 





Sapulpa—Creek County considering hard 
totaling about 40 miles: 9 miles 
12 miles to Mannford; 6 mlies in 
5 miles west of Sapulpa on Ozark 
east of Bristow on Ozark 
County and Twp., paying 
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BUYERS’ GUIDE 
wial Tramways, Brick Ratt J Sam L. 
— American Stee] & Wire Ce. Olsen & = Tinius. Kirchofter. W. G. ™ 
air Litt -Testing Machinery. Li Daniel BL 
Harris mp Co. Orne Olsen Testing Mach. Co. eee — 


The Barrett 
Pioneer it Co. 
Standard 1 Co. (Indiana) 


ove lide Asphalt Pavi: Ce. 
valde ng 
Warren Asphalt Paving Ce., The 


— — 
Barrett 

Bitoslag Pavi ing Ce, 
Standard Oil (Indiana) 
The Texas 


aaghats Machinery. 
hausse Oil Burner Ce. 
Cum 


mer & Son Co., The F. D. 


——=> Plante. 

ustin Machinery OCorporatien. 
Cummer & Son Ce., e F. D. 
Littieford Brothers. 
Warren Bros. Co. 


—- Railroad Piants. 
mmer & Son Co., The F. D. 
Warren Bros, Co. 


Aqghalt Tools. 
hausse Oil stag Co. 


iattiefers Bre hera. 
Warren ‘Oe. 
Asphalt Teol Wagens. 
Chausse Oil Burner Co. 


Littleford Brothers. 


Aute Fire Apparatus. 

Kissel Motor Car Co. 
International Motor Co. 
Lewis-Hall Iron beg 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Ce. 





Fillers. 
Austin Machinery Corporation. 
Pawling & Harnischfeger. 


Bar Cutters and Benders. 
Koehring Machine Co. 
Bars, Reinforcing. 
Truscon Steel Co. 
Binders, Road. 
The Barrett Co. 
Pioneer Asphalt Co. 
Standard Oil Co. (Indiana) 
The Texas Co. 
Uvaide Asphalt Paving Co. 
Warren Bros, Co. 


Bitulithic Pavements. 
Warren Bros Co. 


Blasting Accessories. 
=> du Pont de Nemours & Ce., 
ne. 


lasting Powder. 
=> du Pont de Nemours & Ce., 
ne. 


Bodies. 5 
Lee Trailer and Bedy Ce. 
Littleford Brothers. 

Braces, Extension. 
Kalamazoo Fdy. & Machine Ce. 


Bridges. 

Lewis-Hall Iron Works. 
Buckets, Dredging, Excavating 

Pawling & Harnischfeger. 
Buckets, —— . 

Littleford Bro 

Pawling & Harnischfeger. 


Cableway Accessories. 
Sauerman Bros. 


Cableway Excavators. 
Sauermaaz Bros. 


Calculators. 
Kolesch & Co. 


Car Uniocaders. 
Austin Machinery 
Heltszel Steel Form & 


tien. 
Ceo. 
U. 8. Cast Iron Pipe & Fay. Ce. 


Cast Iron 
U. 8. Cast 


— 
Madiso 


Pipe & Fay. Co. 


Dee Co., Wm. E. 
m Feundry Co 


Cement Testing. 
Kirschbraun, Lester. 


Cement Testing '° 
Tinius Olsen pO Ce. 


Central Heating Piants. 
American District Steam Co. 


Chimneys, Concrete. 
Truscon Steel Co. 


Steel. 
CewierTiall'iron Works 
Littleford Brothers. 


Chieride of Lime. 
Pennsylvania Salt Mfg. Ce. 


Chutes, Concrete. 
Heltzel Steel Form & Iron Ce. 


Littleford Brothers. 


merete Mixers. 

Austin Machinery Corporation. 
Koehring Machine Co. 

Smith Co., T. L., The 


Concrete, Reinforcement. 
American a & Wire Ce. 
iscon Steel Co. 


Conduits. 
Cannelton Sewer Pi pm. 
Carey Co., Philip, 
Truscon Steel Co. 


Cenduit Rods. 
Stewart, W. H 


Consulting Engineers. 
Alvord, John W. 
Artingstall, Wm. 
Brossman, Chas, 
Burd & Giffels. 

Chicago Pavi Laboratory. 
City Wastes Co. 
Dow & th. 
Fargo Engineering Co. 
Flood, Walter H., +4 = 
Hill, a S. 
Howard, JI. W 

Hunt & Co., Robert w. 


Potter, Alexander. 
Van Dp, Isaac. 
Pin cob James P. 


city fn erantes eg 
Sullivan, Long & Hagerty. 
Warren Bros, Co. 


ery 
Austin-Western R 
ery Co. 
Good Roads Machinery Ce., Ine. 
Koehring Machine Coe. 
Littleford Bros. 
Smith Ce., T. L., The 


CE we 

n nery 
Austin-Western Road Machia- 
ery Co. 


Porta 
Webster Mfg. 


Cranes and Hoists. 
Austin Machinery 


Heltzel Stee] Form & Iren 
Pawling & Harnischfeger. 


The Barrett Co. 
Republic Creosoting Co. 
Creosoted Wood Bieck. 
Factory Fieors, —— Pieers) 
Repu Creoseting 
Crushers, Rock and Ore. 
eee Road Machis- 
ery 
Good Roads Machinery Ce., Ine 


nelton Pi 


Co. 
Clay Mfg. Co., Wm. B. 


Culverts. 
oe Road 


mB ‘Culvert Co. 
Truscon Steel Ce, 


Curb and Gutter Forms. 
Heltzel Stee) Form & Iren Co. 
Truscon Steel Co. 


Curb Bar. 
Truscon Steel Co. 


Direct Oxidation Process. 
Direct Oxidation Process Corp. 


Drag-Line Excavators. 
Austin Machinery Cerperatien. 


Drag Scra) 
Austin- 
ery Co. 


Drain Tile. 
Dee Clay Mfg Co., W. EB. 


Drawing Materials. 
Kolesch & Co. 


ers. 
aw & Son., The F. D. 


Dump Cars. 
Austin-Western Road Machia- 
ery Co. 


Dump W: 
Austin- 
ery Co. 


estern Road Machin- 


~ Road Machis- 
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Ore., Medford—Highway Commission in Portland 
recently agreed at meeting, to advertise in March 
or April for bids to macadamize 9 miles of road now 
being constructed betw. McCloud and Cascade 
George on Crated Lake Hwy., work to be done 
without cost to County; also to widen Green 
Springs and Siskiyou mountain roads where neces- 
sary for safety. Resolutions passed by State 
Chamber of Commerce and County Judges and Co. 
Commrs., requesting Congress to appropriate $280,- 
000 to complete roads in Crater Lake National 
"ark. Geo. ‘H. Cecjl, Dist. Forester, has recom- 
mended to Dept., the expenditure of $42,000 on 
upper Blue Ledge rd., to connect with Klamath 
River hwy. in Calif. 

S. D., Canton—Plans being 
blocks on 5th and Main Sts. About $75,000. W. L. 
Buell & Co., 205 Davidson Bldg., Sioux City, Ia. 

S. Dak., Pierre—Following projects propose od for 
award by State, Hwy. Comn., probably in March or 
April: Pennington Co., F AP’ 169, Rapid City S. 9.5 
miles; Haakon Co., FAP 162,—Midland to Philip, 
approximately 17.1 miles; Dewel Co., FAP 179, bet. 
Clear Lake and Minnesota line, 12.0 mi.; Faulk, 
Spink and Edmund Cos., FAP 173 bet. Faulkton 
Cresbard and Ipswich, approach 
FAP 167-A, bet. Tyn- 
Bon Homme Co. FAP 


made for paving 20 


and Chelsea, bet. 

44.0 miles; 

dall and Spring 

178, thru 
S 


Bon Homme Co., 
field, 10.3 mi.; 
Tabor, 6.9 miles. 
. D., Vermillion—City plans to pave 50 blocks 
of streets this season. C. L. Vaughn, City Aud. 

Tenn., Murfreesboro—Rutherford Co. plans to 
build fed. hwys. to Bedford, Cannon and Coffee Co. 
lines; $300,000 bonds voted: also rebuild turnpikes 
in County for which $450,000 bonds have’ been 
voted. 

Tex., Beliviile- 
plans to build rds. 
bond issue. 

Tex., Brownsville 
wood Co. Plans bldg. 
Tipton Co. line. 

Tex., Columbus— 
struct 6.9 miles 18-ft. 
road on Weimar-San 
O00. Ec. B. Mayes, Co. 
Ener. 

Tex., Goose Creek 
street impvts. 

Tex., Sherman—Grayson County plans to lay per- 
manent type highways and improve county road. 
May vote on $5,000,000) bonds. H. M. Seott, Co. 
Engr., Denison, Tex.; R. M. Carter, Co. Judge. 

Tex., Sulphur Springs—Hopkins County plans 33 
miles macadam with inverted penetration top road 
from Hunt Co. line to Franklin Co. line; F. A. P. 
131. Est. cost $741,043.90. J. B. Rieman, Co. 
R. E. Bertram, Co. Judge. 

Texas, Vernon—Wilbarger Co. 
Colorado-Gulf Hwy. from connection with paved 
highway thru Wichita Co. at Electra, thru Harrod 
and improving roads no. of Harrod. $150,000 bonds 
voted here. 

Va., Roanoke—Lions’ Club 
Virginia Hwy. from Washington, 
burg, Harper's Ferry, Berryville, Winchester, Sew 
Market, Luray. Harrisonburg, Staunton, Lexington, 
Natural Bridge, ete., then to Washington again. 

Wash., Hoquiam-—City will expend nearly $250,000 
for street impvts. this year. Emerson Ave. pav- 
ing is largest job, est. to cost about $100,000; will 
have 36-ft. cone. roadway and 6-ft. sidewalks. 

Wash., Seattle—Asst. City Engr. Tiedemann an- 
nounces that a hearing on one of the largest paving 
projects of the year in Seattle will be held by 
Council about middle of March. Work contem- 
plated will involve about 7 miles paving in dist. 
west of Fremont Ave. and bet. 42nd and 57th Sts. 
Prelim. estimates indicate impvt. will require ex- 
pendt. of about $400,000. 

Wash., Seattle—King Co. Commrs. passed resolu- 
tions recommending that State construct new hwy. 
to connect 15th Ave. N. W. with new Seattle- 
Everett Hwy. now under construction. Thos. R. 
Beeman, King Co., Enegr., estimates cost of link at 
274,000. 

W. Va., Bluefield—City will soon receive bids 
for 6 miles paving, including re-paving 2 business 
thoroughfares with sheet asphalt over old brick 


Austin County, Precinct No. 1, 
Contemplates voting on $450,000 


sold by Hay- 
from here to 


bonds 
Hwy. 


-$150,000 
Bristol 


plans to con- 
cone. with 1-in. asphalt top 
Antonio Rd. Est. cost $215,- 
Judge; B. H. Faber, Co. 


Colorado County 


$100,000 bonds voted here for 


Ener., 


plans to pave 


interested in bldg. 
D. C., thru Lees- 
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pavement. Approx. cost $400,000. For detailed in- 
formation address Manager Ridley. 

Wis., Madison—City contemplates improving sev- 
eral streets this year. E. E. Parker, City Engr. 
Est. cost $493,664. H. C. Buser, City Clerk. 

Wis., Oshkosh—Co. Bd. of Supvrs. voted $205,000 
bond issue for impvt. of Oshkosh-Ripon Rd. begin- 
ning at Oshkosh and running SW to Ripon, 18 ft. 
cone, $100,000; Neenah-Mikesville Rd., Neenah 
Cemetery N and NW on Co. Trunk B, thence 
west on Co. Trunk B; also known as Neenah- 
Winchester Rd., 18 ft. conc. $105,000. F. C. Steiner, 
Commr. 


AND SEWAGE TREATMENT 


Ala., Birmingham—Will soon receive bids for 
supplementary sewerage system in down town dis- 
trict; 8-30 inch mains. Est. cost $275,000. A. J. 
Hawkins, City Hall, Engr. 

Alaska, Juneau—Bill seeking authority to float 
bond issue in sum of $200,000 for Juneau introduced 
in Congress by Delegate Sutherland. Bond issue is 
to provide for constr. of perm. sewer system here. 

Cal., Brea—City trustees considering plan to join 
with cities of Anaheim, Santa Ana, Fullerton and 
Orange in joint outfall sewer project. Additional 
section will cost $112,471. R. W. Phelps, City Engr. 

Cal., Carmel—Plans being prepared for sewers 
i nDist. 1—San Carlos to sea and from Santa Lucia 
to Ocean Ave. Est. cost $100,000. H. D. Severance, 
Pacific Grove, Engr. 

Cal., Huntington Park—City Engr. Howard Mc- 
Curdy, Pacific Elec. Bldg., Los Angeles, preparing 
plants for lateral sewer system for City of Hunt- 
ington Park. It is planned to start work about 
same time as main trunk sewer starts. 

Cal., Los Angeles—New proceedings for constr. ot 
Arroyo de la Sacatella storm sewer system will be 
instituted at once following action of City Council 
in instructing City Atty. and Engr. to prepare or- 
dinances abandoning former proceeding and declar- 
ing new intention for work. New proceedings for 
storm drain system, which will serve approx. 16 
sq. miles of City west of Alvarado Street will be 
under 1911 Act. Plans for Metropolitan Sewer Dist. 
No. 1, embracing territory bet. Pasadena and Long 
Beach, being worked out in offices of Co. Surv. 
Rockhold. Portion of Orange County included. Pro- 
posed plan contemplates constr. of 10-ft. trunk 
sewer from foothills of Pasadena to some point in 
Orange Co., probably bet. Sunset Beach and Hunt- 
ington Beach. Laterals from this line will serve 
Compton, Watts and other cities in territory ad- 
jacent to main trunk line. Outfall will be approx. 1 
mile in length. Plans are being considered for 
treatment of the affluent. 

» San. Jose—Plans prepared for sewerage sys- 
tem. Est. cost $100,000. C. D. Marx, Stanford Uni- 
versity, Palo Alto, Engr. 

Ont., Ft. Erie—Sewers planned to be constructed 
in 33 streets no. of Garrison Road. Est. cost 
$100,000. 

B. C., Vancouver—It has been decided that test 
borings for Alma Rd. imperial street sewer outfall 
should begin at once on day labor plan under super- 
vision of JoJs. Slater, Drainage Board’s Engr. If 
borings are satisfactory it is expected to begin 
work shortly. Est. cost of impvt. $268,000. 

Ont., York Twp.—Messrs. James, Proctor and 
Redfern, Ltd., Toronto, Cons. Engrs. in charge of 
the $1,000,000 sewage disposal plant and_ trunk 
sewers for York Twp. 

Ga., Atlanta—E. Buchanan, Chmn. 
Sewer Comn., will expend $106,000 for 
extensions to sewer system. 

ll., Broadview—Town plans to construct san. and 
trunk sewers at cost of $150,000. Consoer Engrg. 
Co. 140 S. Dearborn St., Chicago, Cons. Engrs. 

ill., Depue—Town considering constr. of san. 
sewers in various streets. Est. cost $90,000. Con- 
soer, Older & Quinlan, 140 S. Dearborn St., Chicago, 
Cons. Engrs. 

lowa, Edgewood—Plans being prepared for sewers 
and disposal plant: 3% miles 8 and 10 inch pipe. 
Con. Engrs., W. E. Buell & Co., Davidson Bldg., 
Sioux City; F. T. Pickington, City Clk. 

iil, Elgin—$700,000 bonds voted here and bids will 
be advertised for about June 1st for sewage treat- 
ment works ($450,000), collecting sewers, ($270,000. 
M. H. Brighton, 25 Spurling Bldg. Engr. 


SEW ERAGE 


of Council 
impvts. and 
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Dust Laying Compound. 
The Barrett Co. 
Standard Oi] Co. (Indiana) 
The Texas Co. 


Dynamite. 
aa du Pont de Nemours & Ce., 
ne, 


Edge Protecter. 
Truscon Steel Co. 


Electrical Wires & Cables. 
American Steel & Wire Ce. 


Elevating Graders. 
Austin-Western Road Machin- 
ery Co. 
Elevators. 
Cc. H. & E. Mfg. Co. 
ring Instruments. 


olesch & Co. 
Lufkin Rule Co., The 
Engines. 
Cc. H. & E. Mfg. Co. 


Serato: mg me 
C. Austin Machinery Ce. 
Sete & Harnischfeger. 
Sauerman Bros. 
Smith Co., T. L., The 


ion Joint | 
he Barrett Ce 
Carey Co., Philip, The 
Pioneer Asphalt Co. 
Truscon Steel Co. 


a ey 
I, du Pont de Nemours & Co. 


Fence, Iron. 
Cincinnati Iron Fence Co. 


Fillers (Paving Joint). 
The Barrett Co. 
Carey Co., Philip, The. 
Pioneer Asphalt Co. 
The Texas Co. 


Fire Brick. 
Cannelton Sewer Pipe 
Dee Clay Mfg. Co., W. 


Co. 
E. 
Flue Liners. 
Cannelton Sewer Pipe Co. 
Dee Clay Mfg. Co., W. E. 


Ferms, Sidewalks, Curb & Gutter. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Ferms, Road. 
Fieltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Ferms (Sewers & Cenduits). 
Heltzel Steel Form & Iron Co. 


Ferms (Wall Bldg., Construction, 
Heltzel Steel Form & Iron Ce. 


Gas Pipe. 
U. 8. Cast Iron Pipe & Fdy. Co 


Graders. 

Austin-Western Road Machin- 

Good — Machinery Ce., Ine. 
ery Co. 


Granite Block. 
Granite Paving Block Mfrs 
Assn. of the U. &.. Inc. 


Gravel Screener ont Leader. 
Good Roads Machinery Co., Inc. 
Jordan & Steele Mfg. Ce., Inc. 


Heaters (Rock and Sand). 
Littleford Bros. 


Heating Plants, Central. 
American District Steam Ce. 


Heating Wagons (Oil and Tar). 
Good Roads Machinery Co., 
Littleford Bros, 


Hoists (Concrete, Gasoline and 


Pawling & Harnischfeger. 


Hoists, Electric . 
Mead-Morrison Mfg. Co. 
Pawling & Harnischfeger. 


Hoists, Steam. 
Cc. H. & E. Mfg. Co. 
Lewis-Hall Iron Works, 
Mead-Morrison Mfg. Co. 


Hot Mixers. 
F. C. Austin Machinery Co. 


Incinerators, 
William F. Morse. 


Inlets (Sewer). 
Dee Co., Wm, E. 
Madison Foundry Co. 


Insulating Material. 
The Barrett Co. 
Pioneer Asphalt Co. 


Joint Fillers (Paving). 
The Barrett Co, 
Carey Co., Philip, The. 
The Texas Company. 


Kettles (Portable). 
Cummer & Son Co., The F. D. 
Good Roads Machinery Co., Inc. 
Littleford Brothers, 


Maahole Covers. 
Madison Foundry Co. 
Dee Co., m, E. 


- 
The Barrett Ca 
Pioneer Asphalt Co. 


Meter Boxes, 
McNutt Meter Box Co. 


Mixers, Asphalt. 
Austin Machinery Corporation. 
Cummer & Sons Co., The F. D 


Mixers, Concrete. 
Austin Machinery Corporation. 
Keehring Machine Co. 
vf. L. Smith Co. 


we hye 
OG H. & B. Mfg. Ca 


Molds (Pipe & Culvert). 
Heltzel Steel Form & Iron Ce. 


Motor Fire Apparatus. 
Acme Motor Truck Co. 
Duplex Truck 
Federal Motor Truck Co. 
Garford Motor Truck Co. 
International Motor Co, 
Kissel Motor Car Co. 
Packard Motor Car Co. 
Pierce-Arrow Motor Car Co. 


Moter Trucks. 
Acme Motor Truck Ce. 
Duplex Truck Co. 
Federal Motor Truck Ce. 
International Motor Co, 
Kissel Motor Car Co. 
Packard Motor Car Ce. 
Pierce-Arrow Motor Car Ce. 


Moter. Truck Flushers, Sprinklers. 
and Oilers. 
Acme Motor Truck Co. 
Austin Machinery Corporatien. 


Duplex Truck Co. 
Federal Motor Truck Ce. 


‘ 


Garford Motor Truck Ce. 

The Gramm-Bernstein Motor 
Truck Co. 

International Motor Co. 

Kissel Motor Car 

Packard Motor Car Co. 

Pierce-Arrow Motor Car Ce. 


Manicipal Castings. 
Dee Co., Wm. E. 
Madison Foundry. 


Packing. 
Pioneer Asphalt Co. 


Paints ( halt). 
Barrett The 
Pioneer Asphalt Co. 


Paving Blocks ecomtee. 
The Barrett 
Republic Cresestins Co. 


Paving Bri 
Medal Pening Brick Co, 
Metropolitan Paving Brick oo 
urphysboro Paving Brick Oe. 
National Paving Brick Mfre 


Assn. 
Springfield Paving Brick Ce. 


Paving Contractors. 
Warren Bros. Co. 


Paving Joint Compound. 


The Texas Company. 


Paving Joint Filler. 
The Barrett Co. 
Carey Co., Philip, The. 
Pioneer Asphalt Co. 
The Texas Company. 


Paving Machines. 
Austin Machinery Cor 
Cummer & Son Co., e F. D. 
East Iron & Machine Co., The 
Warren Bros. 


Paving Plants (Asphalt). 
Austin Machinery Corporatien. 
Cummer & Son., The F. D. 

East Iron & Machine “Co. The 
Good Roads Machinery Ce., Ine. 
Smith Co., T. L., The 

Warren Bros. Co. 


ie Cutters. 
. W. Stickler & Bros. 


Dip and Ceatings. 

e Barrett Co. 
Pioneer Asphalt Co. 
The Texas Co. 


Manufacturers. 
. 8. Cast Iron Pipe & Fdy. Oe. 


Pitch Filler. 
The Barrett Co. 
Warren Bros. Co. 


Plews (Rooter and 
Austin-Western Road i» Oe. 
Pertatte Tasthfaxy SScporation 
z n Machinery 
Cummer & Son Co., The F. D. 
Roads Machinery Ce., Ine. 


Good 
Littleford Brothers, 
Warren Bros. 


Pertable Stone Bins. 
Austin-Western Road Machia- 


Co. 
Roads Machinery Ce., Ime. 


Pewder (Blasting). 
z. aT, ig: Pont re Nemours & Cs., 
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lil., Staunton—Prelim. plans being prepared for 
storm and san. sewers, ranging from 10 to 60 
inches; cost to exceed $100,000. E. F. Harper, care 
Missouri Athletic Club, St. Louis, Mo., Engr. 

Minn., St. Paul—City contemplates laying 19 
miles main sewers, Belt Line system, $1,000,000; 
also 7 or 8 miles main sewers Trout Brook system, 
$1,000,000; both concrete, up to maximum width of 
9 ft. G. H. Shepard, City Engr. 

Neb., Fremont—$100,000 bonds voted for 
disposal plant. L. M. Roessler, City Engr. 

N. Y., Youngstown—Election planned to vote on 
$75,000 bonds for disposal plant. Will mature in 
Spring. Hopkins Enegrg. Co., Cutler Blidg., 
Rochester. 

N. C., Winston-Salem—This year’s plans for im- 
provements include expendat. of $300,000 for sewer 
and water extensions and $350,000 for new sewage 
disposal plant. 

Ohio, Massillon—Stark County 
sanitary sewerage system in large 
of here. Est. cost $150,000 or more. 


selected. 

Ohio, New Philadelphia—City contemplates con- 
struction of san. sewers in Bway., 6th, 7th, 5th, 
Howe, 3rd, Howe and 2nd Streets, ete., ete. Est. 
cost $67,582. G. E. Arnold, Engr., City Hall. 

Ohio, Norwood—City plans to lay 1,050 ft. 8x10 ft. 
rein. cone. sewer in Duck Creek—Edwards Rd. to 
Williams Ave. Est. cost $90,000. A. Baker, City 
Hall, Engr. 

Okla., Tulsa—Plans being prepared for City and 
bids will be received in April for 12-22 in. storm 
sewers. Est. cost $800,000. C. Schultz, City Engr. 


sewage 


(Canton) plans 
area southwest 
Engineer not 


WATER SUPPLY AND PURIFICATION 

Ala., Birmingham—Alabama Water Co., (Jno. B. 
Weakley and Eugene Fies, Executives, have com- 
pleted plans for construction of water works in 
small towns in State including Leeds and Irondale 
in Jefferson County and at Hartselle in Morgan Co. 
Est. cost from $50,000 to $100,000 each. Company 
will also expend $175,000 for exten. of mains to 
Hueytown and Dolomite; construction by Company. 
F. C. Basenberg, Ener. 

Ala., Bessemer—Alabama Water Co., will expend 
approx. $200,000 for impvts. to water system; will 
install water mains to Hueytown and Dolomite, etc. 

Que., Three Rivers—Plans and specifications to 
be prepared for erection of $250,000 filtration m- 
Art Surveyor & Co., 511 St. Catherine St., W. 
Montreal, Engrs. in charge of work. 

Fla., Sanford—Plans being made for new 
works plant to be provided for by $375,000 
issue. 

la., Des Moines—Estimate $350,000 for proposed 
water works improvements to include pipe exten- 
sions, meters, feeder mains, about 5,000 lin. ft. in- 
crease in galleries, etc. K. C. Kostberg, City Engr. 

la., Marshalltown—Petition being circulated re- 
questing Council to call election to vote on $300,000 
water system bonds. Anne McMahon, City Clk. 

la., Des Moines—Considering expendt. of about 
$355,000 for 5,000 feet increase in galleries, feeder 
mains, pipe extensions, meters, tools and equip- 
ment. E. MeGlothlen, City Clk 

La., Alexandria—Committee appointed with J. FE. 
Thorsell, local as directing head, as result of con- 
ference of business men to discuss feasibility of 
financing constr. of Bradford Hydro Electric Grav- 
ity canal project, designed to connect Red River 
and Caleasieu River; also to supply electrical 
energy to Alexandria, Lake Charles and cities along 
route. Plant est. to cost $4,000,000. 

Mass., Brockton—Appropriation of $750,000 for 
constr. of additional water supply from Silver Lake 
requested; also for main extension in City. 

Minn., Caledonia—Plans being prepared for 
pumping station installation of 80,000 gals. per 
minute capy. Est. cost $428,000. Central States Eng. 
Co., Muscatine, Iowa, Engrs. 

Minn., Minneapolis—Plans completed for constr. 
of water plant at Fridley site. Est. total cost at 
$2,700,000, of which $350,000 will be expended this 
year. N. W. Ejisberg, City Engr. 

Mo., Kansas City—Burns & McDonnell Engineer- 
ing Co., Cons. Enegrs., for water works impvts. as 
follows: Prelim plans appreved and final surveys 
and plans under way at Kearney, Neb. Harry H. 


water 
bond 
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Mole, City Engr. in charge. Est. cost $135,000; also 
surveys, ests. and report authorized for additiona! 
water supply, filters and other impvts. in Ana- 
cortes, Washington. Est. cost $100,000. At Sedalia, 
Missouri surveys in progress for proposed reservoi! 
sites, larger feeder mains and other improvements 
Est. cost $250,000. At Independence, Missouri, sur- 
veys and plans under way for 2-million gals. reinf 
cone, reservoir and cast iron feeder mains. Est 
cost $175,000. 

Mo., St. Joseph—St. Joseph Water Co., con- 
templates expendt. of $600,000 for impvts. in pump- 
ing, purification, transmission and_ distribution 
facilities. 

Neb., Kearney—Voted in favor, here, of $135,00: 
bond issue for erection of new municipal wate 
FIVE—MUNICIPAL ENGR—SHARP 
works plant. Includes oil driven semi-Diesel en- 
gine. M. E. Burke, City Clk. 

N. Y., Rockaway Beach—Report urgent need fo: 
extension of water mains here. Est. cost $2,175,009 

N. Y., Utica—Increase capitalization of Con- 
solidated Water Co. $1,000,000 to be utilized fo 
bldg. conduit and main from Deerfield reservoir. 

N. Winston-Salem—This year’s plans fo: 
impvts. inciude expendt. of $300,000 for water anda 
sewer extensions and $250,000 for new filter plant. 

Oregon, Albany—Undertaking to procure moun 
tain water system to supply all the valley towns 
of this section is now under way; source of supply 
to be at head of McKenzie river at Clear Lake. 
Filing on rights of site recently completed. Entire 
supply line estimated to cost $7,000,000 and will be 
179 miles long. It is planned to pipe the water to 
a central plant. Temporary organization to carry 
out negotiations with other valley towns, formed 
here under name of Pure Water Development 
League. 

Tenn., Knoxville—City considering 
$2,100,000 water works bonds. 

Va., Staunton—$700,000 bonds voted for water 
supply system; construction will begin in May. 
WwW. Day, Mer. Fuller McClintock, Engrs., 170 
New York. 


issuance of 


Broadway, 








Get Publicity 


on your activities by giving us 
the facts. 


What are you doing that would 
interest others? 


Are you planning an improve- 
ment? Are you calling for 
bids? Have you awarded a 
contract? 


What special studies are you 
making? What have you 
learned recently? 


Tell us that we may tell others. 
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De Laval Steam Turbine Co. 
Bvinrude Motor Co. 

Harris Air Pump Company. 
Keystone Driller Co. 

Smith . 2 L., The 


Reinforcing Fer Pavements. 
American Steel lw Wire Co. 


nm Steel » 
Read Building Material. 
Kentucky Rock Asphalt Co. 
The Texas Co. 


Read Binder. 
The Barrett > on 
Pioneer Aspha 
Standard v3 Co. .e— 
The Texas Co 
Uvalde Asphait Paving Co. 
Warren Bros. Co. 

Road Forms. 
Heltzel Steel Form & Iron Co. 
Truscon Steel Co. 


Read Graders. 
—~ ae Road Machin- 
ery Co., Th 
Good Roads Machinery Co., Inc. 
Road Machinery. 
Austin Machinery Corporation. 
— a Road Machin- 
ery Co., 
guflato-Springteld Roller Ce. 
mmer & Son Co., The F. D. 
Good Roads Machinery Co., Inc. 
Keystone Driller Co. 
Littleford Brothers, 
Warren Bros. Co. 
Read Planer. 
Austin-Western Road Machin- 
ery Co., The 


ett Co. 
jad ny “oll Co. (Indiana) 
The Texas Co. 
Read Rollers. 
Austin-Western Road Machin- 


ery Co., The 
Buffalo-Springfield Roller Co, 
Geod Roads Machinery Co., Inc. 


Rock Crushers. 
Austin-Western Road Machin- 


ery Co. 
™ Good Roads Macninery Ce., 
nc, 


The Barrett Co. 
Carey Co., hg The. 
Pioneer Asphalt Co. 
The Texas Co 
Warren ng Co. 
Saad Dryers. 
Cummer & Son Co., The F. D. 
Littleford Brothers, 


Saw Rigs. 
Cc. H. & E. Mfg. Co. 
Searifiers. 
Austin-Western Road Machin- 
ery . The 
Geod Roads Machinery Co., Inc. 
Scrapers, Drag Line. 
Pawling & Harnischfeger. 
Sauerman Bros. 


Scrapers, Graders, Plows, Etc. 
— Road Machin- 
ery 


Sewer Cleaning Machinery. 
Stewart, W. H. 


Formas, 
Heltzel Steel Form @& Iron Co. 


Sewer Pipe. 
Cannelton Sewer ~ Co. 
Dee Clay Mfg. Ce., - 


Sewer Pipe Joint Compound 
The Barrett Co. 


Sewer Rods. 
Stewart, W. H. 


Slide Rules. 
Kolesch & Co. 


Sluice Gates. 
Coldwell-Wilcex Coe. 

Snow Removal Machinery. 
Austin Machinery Corporation. 
Good Roads Machinery Co., Inc. 
Phoenix Mfg. Co. 


Special Castings. 
U. 8S. Cast Iron Pipe & Fdy. Co. 


Sprinklers. 

Austin Machinery Corporation. 

Austin-Western Road Machin- 
ery Co., The 


Steel Joists, —w and Sash. 
Truscon Steel Co. 


Steel 
Kolesc: 
Lufkin pans’ Co., The 


Stone Crushers. 
Austin-Western Road 
ery Co., * 
Stone Elevators. 
Austin-Western Road 
ery Co., The 


Stone Spreaders. 
— a a Road 
ery Co., 
Burch Piow Works Co. 
Stone Screens. 
Austin-Western Road Machin- 


ery Co., e@ 
Littleford Broa. 
a Cleaning Machinery (Horse 
Drawn). 
Austin- Western Road Machin- 
ery Co., 
Paving neti 
The Texas Co. 


Street Sprinklers (Horse Drawn). 
a see lescteeey 
he C) 


Surface Heaters 
Chausse Oil Burner Co. 


jubgrading Machines 
Austin Machinery Corp. 
The Hug lo 


Surveyors’ Instruments. 
Kolesch & Coe. 
Lufkin Rule Ce., The 


Sweepers. 
Austin Machinery , Ceo 
Austin-Western Machin- 
ery Co., The 


Tamping Machines, 
Pawling & Harnischfeger. 


Tanks, Water Cute. 
Littleford Brothers. 


Tar and Pitch 
The Barrett Ce. 


Tar Heaters. 
Littleford Brothers. 


Tarvia. 
The Barrett Ce. 


Testing Chemists. 
Dow & Smith. 
Walter H. Flood. 
Howard 


o a. W. 
Kirschbraun, Lester. 
Van Trump, Isaac, 
Traction Engines (Oil er Kere- 


sene). 
Austin-Western Road Mach. Ce. 


Tractors. 
Austin Machinery Corporatien. 
Holt Mfg. Co., Inc. 


Traffic Signals, 
Little Giant Co. 
Lee Trailer and Body Co. 


Trench Braces. 
Kalamazoo Fdry. & Mach, Os. 


Trench Machinery. 
Austin Machinery Corporatien. 
Kalamazoo Fdry. & Machine Ceo. 
Pawling & Harnischfeger. 
Tool Heaters, Asphalt 
Chausse Oil Burner Co. 
Turbines, Steam. 
De Laval Steam Turbine Ce. 


Turntables, Truck 
The Hug Co. 


Valves. 
Coldwell-Wilcex Co. 


Wall Coping. 
Ganneiven” “Sewer Pipe Co. 
Warrenite. 
Warren Bros. Co. 
Water Main Cuontee. 
— Water in Cleaning 


Water Pipe. 
2 Cast Iron Pipe & Foundry 
Waterproofing. 
Barrett Co., The 
Pioneer Asphalt Co. 
The Texas Co. 
Truscon Steel Co. 


Water Purification. 
Direct Oxidation Process OCerp. 
Pennsylvania Salt Mfg. Ce. 
Water Softener. 
The Refinite Ce. 
Water Works Supplies and Bquip- 
Coldwell-Wiicox Co. 
Pennsylvania Salt Mfg. Ce, 


Wheeled 
Atstin-Westera” Road Machia- 
ery Co. 


Wire Rope. 
American Steel & Wire Ce. 
ws (Steel). 
Truscon Steel Co. 
Wire-Cut Lag Brick. 
Murphysboro ae Co. 
Springfield Paving k Ce. 
Weod Bleck (Creosoted). 
Barrett Co., The 
Republic Creosoting Ce. 
Wood 
Barrett Co., The 
Republic Creeseting Ce. 








MUNICIPAL AND COUNTY ENGINEERING 


Vol. LXVI- 








INDEX TO ADVERTISEMENTS 


Alvord, Burdick & Howson, Chicago, Ill 
American Steel & Wire Co., Chicago, Ill 
American Telephone & Telegraph Co., New 
York, N. Y 
American District Steam 
wanda, N. Y 
Artingstall, Wm., Chicago, Ill 
Asphalt Association, New York, N. Y 
Austin Machinery Corporation, Toledo, Ohio.. 
Austin-Western 
eago, Ill 


North Tona- 


‘ 
> s 


3arrett Co., The, New York, N. Y... -_ 
Best Tractor Co., C. L., San Leandro, Calif... 
Brossman, Chas., Indianapolis, Ind 
Buffalo-Springfield Roller Co., Springfield, O... 
Burd & Giffels, Grand Rapids, Mich 
Buyers’ Guide siaatte Bie 


Cannelton Sewer Pipe Co., Cannelton, Ind 
Carey Co., The Philip, Cincinnati, Ohio 
Chicago Paving Laboratory, Chicago, II1L......... 
City Wastes Disposal Co., New York, N. Y... 
Clay Products Association, Chicago, Ill 
Coldwell-Wilcox Co., Newburgh, N. Y..............- 
Cummer & Son, F. D., Cleveland, Ohio 


Dallmann Machine & Manufacturing Co., 
RS, TIER Scrteiecienediiconicnitiacincdcnadoncicen roe 

Dee Clay Mfg. Co., W. E., Chicago, Ill 

Dee, Wm. E., Chicago, Ill 

De Lavel Steam Turbine Co., Trenton, N. J... 


Dow & Smith, New York, N. 


Du Pont De Nemours & Co., E. 
ton, Del. ; 


Engineers and Contractors .... 


Fargo Engineering Co., Jackson, Mich 
Flood, Walter H., Chicago, Ill 


Ford Motor Co., Detroit, Mich....... 


Harris Air Pump Co., Indianapolis, Ind......... 

Holt Mig. Co.,. Inc., Peoria, Mil......................... ae | 
Howard, J. W., New York, N. Y. ¢ 18 
Hunt, Robert W. Co., Chicago, IIL. One 18 


Indiana Gunite and Construction Co., In- 
dianapolis, Ind. a Sa aw ae 

Jones, Sam L., Cincinnati, Ohio rasan 18 

Jordan & Steele Mfg. Ine., Charlotte, 
Mich. . 


Co., 


Kalamazoo Foundry and Machine Co., Kz 
ERE eee NT er oe nee 
Kentucky Rock Asphalt Co., Louisville, Ky 
Keystone Driller Co., Beaver Falls, Pa 
Kirchoffer, W. G., Madison, Wis...................... 
Kissel Motor Car Co., Hartford, Wis............. 


Koehring Co., Milwaukee, Wia..................-...---- 
Inside Front Cover 


Gros., Cincinnati, Ohio 
I3., Indianapolis, Ind 


Littleford 
Luten, Daniel 


Murphysboro Paving Murphys- 
“i See aT) 


National Paving 
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The King of the Black-Tops says: 


‘‘That legend on my shield, 
‘Best by Every Test,’ 


is more than a slogan—more 
than a phrase. It is an ideal 
and a pledge inspiring every 
member of our organization 
from President to water boy. 
It is the secret of oursuccess.’”’ 


 Warrenite- 
Bitulithic 
PAVEMENT 


Popular when first produced; 
has grown in popularity every 
year. Wins friends every- 
where by consistently fine per- 
formance under any condi- 
tions. Establishes records 
everywhere for long, uninter- 
rupted service and lowupkeep 
costs. Proves in use the just- 
ice of the claim— 


**Best by Every Test.”’ 


Interesting Road Information and our Booklets 
are yours for the asking. 


Warren Brothers Company 
Executive Offices: 9 Cambridge Street, BOSTON, MASS. 


DISTRICT OFFICES: 
Utica, N. Y. New Orleans, La. Toronto, Ont. Washington, D. C. 
Portland, Ore. Chicago, III. Winnipeg, Man. Minneapolis, Minn. 
New York, N. Y. St. Louis, Mo. Memphis, Tenn. Oakland, Cal. 
Vancouver, B. C. Phoenix, Ariz. Los Angeles, Cal. Charlotte, N. C. 
Birmingham, Ala. Harrisburg, Pa. Dallas, Texas Salt LakeCity, Utah 


al 
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Highway Construction Equipment 
Service 


If in the market for any of the following highway construction 
equipment, so indicate by check marks, mail this page to Municipal 
and County Engineering, 702 Wulsin Building, Indianapolis, and 
price quotations and descriptive literature will be forwarded to you. 





—Air Compressors —Excavator, Crane —Road Graders 
—Asphalt Plant, Port- —Elevating Graders —Road Mesh 
bl 
soak —Gasoline Locomotives —0@d Planes 
—Asphalt Plant, Rail- —Road Plows 
road —Gravel Screener 


—Road Rollers 
—Road Scrapers 
—Asphalt Tool Wagon —Heaters, Tar —Sand Dryers 
—Hoisting Engines —Saw Ries 


—Asphalt Tools —Heaters, Asphalt 


—Bar Cutters and 














Benders —lIndustrial Cars ’ 
; —Scarifiers 
—Bars, Reinforcing —Industrial Track a 
—Bins, Portable Stone ~<oripe rnin —Sheet Piling, Steel 
—Bodies, Dump Truck rn Building —Skimmer, Scoop 
—Brick Rattlers aa <n —Steam Shovels 
—Mixers, Paving 
—Catch Basin Covers —Stone Elevators 
—Motor Trucks (1-3 _st s 
—Cement Testing Ma- tons) one screens 
oumuaey —Motor Trucks (over 3 —Stone Spreaders 
—Clam Shell Buckets tons) —Surface Heaters 
—Contraction Joint —Oil Distributors —Tampers, Road 
—Cranes, Locomotive —Portable Conveyor —Tractors 
—Portable Drilling —tTrailers 
—Crushers, Stone Rigs 
—Drag Scrapers —Pile Drivers —Susahates 
—Unl ’ 
—Dragline Cableway —Pumps atondions, Cor 
Excavator —Reinforcing Steel —Wagon Loader 
—Dump Cars —Road Drags —Wheeled Scrapers 


—Dump Wagons —Road Forms —Wire Mesh 
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Aion Sh Shale Brick Company 
Alt Ill. 


Alton Bri k Company 
Alton, Ill. 
Barr Clay Company 
Streator, Ill. 
Binghamton Brick Company 
Binghamton, N. Y. 
Cogsane Brick & Clay Company 
Cleveland, Ohio 
Clydesdale Brick & Stone Co. 
Pittsburgh, Pa. 
Coffeyville Vitrified Brick & Tile Co. 
Coffeyville, Kans. 
Collinwood Shale Brick Company 
“leveland, Ohio 
Corry Brick & Tile Company 
Corry, Pa 
Francis v ‘itric Brick Company 
Boynton, Okla. 
Georgia Vitrified Brick & Clay Co. 
Augusta, Ga. 
Globe Brick Company 
fast Liverpool, Ohio. 
Hammond Fire —s Company 
Fairmont W. 
Hocking Valley Brick Company 
Columbus, Ohio. 
Independence Paving Brick Co. 
ndependence, Kans. 
Mack Mfg. Company 
Wheeling, W. Va 
C. P. Mayer ~~ Company 
Bridgeville, Pa. 
Medal Paving Brick Company 
“leveland, Ohio. 
Metropolis Paving Brick Co. 
Pittsburg, Kansas. 
Metropolitan Paving Brick Co. 
Canton, Ohio. 
Mineral Wells ag Brick Co. 
Mineral Wells, Texas. 
Moberly Paving Brick Company 
Moberly, Mo. 
Murphysboro Paving Brick Co. 
Murphysboro, 
Patton Clay Mfg. Company 
Patton, Pa. 
Peebles Paving Brick Company 
Portsmouth, Ohio 
Pittsburgh Paving Brick Company 
Pittsburgh, Kanszs. 
Purington Paving Brick Company 
Galesburg, Ill. 
Southern Clay Mfg. Compeny 
Chattanooga, Tenn. 
Springfield Paving Brick Company 
Springfield. Ill. 
om» Brick SS aneiied 
Olea 
Streatov Clay ‘ite. Company 
Streator, Ill. 
Thornton Fire Brick Company 
Clarksburg, W. Va. 
Thurber Brick Company 
t. Worth, Texas. 
Toronto Fire Clay Company 
Toronto, io 
Trinidad Brick & Tile Company 
Trinidad, Colo. 
Veedersburg Paver Company 
Veedersburg, In 
Western Shale Products C ompany 
Fort Scott, Kans. 
Westport Paving Brick Company 
Baltimore, Md. 


MUNICIPAL AND COUNTY ENGINEERING 


BRICK for Surface because vitrified 
brick furnishes the best surface for traf- 
fic; hard, but not brittle — tough, but 
not rough — dense, and non-absorbent 
—smooth, but not “‘slick”. Its fire-hard- 
ened toughness resists wear and tear 
so sturdily that upkeep expense is 
squeezed toa minimum. The occasional 
margin of higher first-cost is speedily 
offset by low maintenance, long life and 
uninterrupted service 365 days per year. 


Good Paving 


ASPHALT for Filler because the 
asphalt filler makes the traffic-bearing 
surface a waterproof and flexible armor 
not subject to the cracks which follow 
tigid slab construction, and because re- 
pair costs are insignificant where each 
brick is an easily removable unit. 


CONCRETE, CRUSHED ROCK, 
CRUSHED SLAG OR GRAVEL 


for Base because some one of 


these 


bases meets any conceivable sub-soil 
condition, and with a bedding course 
of sand or screenings makes the best 
sub-structure yet developed for modern 


street or highway traffic. 


And the “D” is Drainage, adequate 
and well-planned because faulty or 
insufficient drainage will in the end 


wreck any pavement, 


NATIONAL PAVING BRICK 
MANUFACTURERS ASSOCIATION 


Engineers Building 








VITRIFIED 


Cleveland, Ohio 
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Water Works Equipment 


Service 


If in the market for any of the following water works equipment, 
so indicate by check marks, mail this page to Municipal and County 
Engineering, 702 Wulsin Building, Indianapolis, and price quotations 
and descriptive literature will:be forwarded to you. 


—Air Compressors 
—dAir Lift Pumps 
—Ash Handling Mach’y 
—Backfillers 

—Brass Goods 
—Chimneys 

—Chloride of Lime 
—Chlorinators 


—Coal Handling Ma- 
chinery 


—Concrete Hoisting 
Equipment 


—Concrete Tanks 
—Condensers 
—Conduit Rods 
—Cranes, Locomotive 
—Cranes, Traveling 
—Curb Boxes 

—Curb Cocks 
—Derricks, Pipe Laying 


—Derricks, Steel Port- 
able 


—Drinking Fountains 


—Dry Feed Chemical 
Apparatus 


—Engines, High Duty 
—Engines, Gas 
—Engines, Oil 
—Engines, Pumping 
—Explosives 


—Fence, Iron 


—Fittings, Wrought 
—Filter Equipment 
—Gates, Sluice 
—Gauges, Recording 
—Gauges, Steam 
—Gauges, Water 
—Goose Necks 
—Hydrants, Fire 
—lIndicator Posts 
—Lead 

—Leadite 

—Lead Furnaces 
—Lead Wool 
—Leak Indicators 
—Liquid Chlorine 
—Lime 

—Meter Boxes 
—Meter Couplings 
—Meter Testers 
—Motor Trucks 
—Motors, Electric 
—Oil, Lubricating 
—Pipe, Cast Iron 


—Pipe Cutters 
—Pipe, Lead-Lined 
—Pipe, Steel 

—Pipe, Wrought Iron 
—Pipe, Wooden 
—Pitometers 
—Pumps, Air Lift 
—Pumps, Boiler Feed 


—Pumps, Centrifugal 
—Pumps, Deep Well 
—Pumps, Steam 
—Pumps, Trench 
—Pumps, Turbine 
—Pumping Engines 
—Service Boxes 
—Soda Ash 
—Specials, Cast Iron 
—Standpipes 
—Steam Boilers 
—Steel, Reinforcing 
—Sulphate of Alumina 
—Tamping Machines 
—Tanks, Elevated 
—Tapping Machines 
—tTrench Braces 
—Trenching Machines 
—Valve Boxes 
—vValve Inserters 
—Valves, Gates 


—Valves, Pressure Reg- 
ulating 


—Water Main Cleaners 


—Water Meters 


—Water Softening 
Plants 


—Welding Apparatus 
—Well Drills 

—Well Screens 
—Well Strainers 
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Protecting the drives at Vassar 


boca drives are extensive — as wide as city streets 
' and as well constructed. 






Every foot of pavement in Vassar’s grounds is protected from 
stresses of expansion and contraction by Carey Elastite Ex- 
pansion Joint. Not a crack or a hump mars the surface of these 





beautiful roadways. 


The temperature range is extreme in New York State and this 
variation creates considerable slab-movement that must be 
absorbed. Engineers and contractors agree that Elastite Ex- 
pansion Joint is the most practical and efficient easement of 
these expansion strains. Write for literature and sample. 





THE PHILIP CAREY COMPANY 
40 Wayne Ave., Lockland, Cincinnati, Ohio 










5 PROVED 
AND ACCEPTED 


EXPANSION 
JOINT 


Elastite Expansion Joint is an elastic resilient material composed of two sheets of asphalt- 
4-24 saturated felt between which is ‘‘sandwiched”’ a body of carefully refined asphaltic compound. 
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Warford the Road Builder 


“We cannot speak too highly of the Warford Transmission, 
for we feel that it is really the making of the Ford Truck.” 
John C. McCusick, : 
McCusick Contracting Co., Minneapolis 


Warford, the selective type trans- 
mission for Ford Cars and Trucks, 
proved in the gruelling test of 
road building, has made the Ford 
Truck the favorite of highway con- 
tractors throughout the county. 


Conspicuous service at road build- 
ing, the toughest job of them all, 
is being given by Warford 
equipped Fords over the breath- 
taking grades of Colorado, the 
plains of Iowa and in the fickle 
climate of Michigan where the 
contractor gambles with the 
weather. The speed that Warford 


gives the Ford insures his profit. 


Letters from the Michigan camps, 
in the very heart of the automotive 
industry where the newest wrink- 
les in car and truck engineering are 


brought forth and tested, are 
unanimous in praise of the added 
pulling power, added speed and 
greater economy of operation and 
maintenance that the Warford 
Transmission has given the Ford 
Truck. These letters stand con- 
firmed by repeat orders. 


With Warford, the Ford Truck 
pulls a full two tons through the 
roughest going. It won’t stall 
in the subgrade. It is guaranteed 
to pull this double load wherever 
there is traction. On hard roads 
Warford makes your Ford a 
speed truck. 


Warford gives you this double 
duty unit at one third the cost of 
any other two-ton or speed truck. 
Ask your Ford dealer or write us. 


AUXILIARY TARANSMISSION 


The Wasted Corporation 





Vol. LXVI—4 





44 Whitehall St, New York 
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The new Ford all-steel body and weather-proof cab mounted on the Ford worm drive 
chassis at $490 f. 0. b. Detroit, is the world’s lowest priced complete one-ton truck. 


A Preference Based on Quality 


There is deep significance in the fact 
that 78% of all trucks of one ton or less 
capacity in the United States are Fords. 


This overwhelming preference for Ford 
haulage units has its basis in the low 
cost of Ford transportation, the rugged 
construction of the truck itself, and its 
unusual adaptability to every line of 
industry. 


Mechanical excellence, simplicity of de- 
sign and ample power are further factors 
that have contributed to the popularity 
of the Ford One-Ton Worm Drive Truck. 


As a logical step in providing depend- 
able transportation at the lowest possible 
cost, the Ford Motor Company is now 
producing an all-steel body and steel 
weather-proof cab mounted on the Ford 
Truck Chassis, selling at the remarka- 
bly low price of $490. 


Merchants Standardizing their delivery 
systems on Ford One-Ton Trucks have 
available the facilities and assistance of 
over 383,000 Authorized Ford Service 
Stations, conveniently located to their 
business. 


hord Motor Company 


Detroit, Michigan 


See the nearest Authorized Ford Dealer 


Ford 


CARS - TRUCKS - TRACTORS 
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Clay— 


the logical sewer pipe 


ALTHOUGH conditions have be- 

come more complicated and re- 
quirements more exacting, man still 
depends upon the same basic products 
that he has depended upon from the 
beginning. Always we have wheat 
and meat for food; iron for tools; 
baked clay bricks and tile for building. 


And Vitrified Salt Glazed Clay Sewer 
Pipe for building sewers is still un- 
rivalled. Ground chemicals, sewer 
acids and electrolysis can not harm 
Vitrified Clay, for it is made of the 
ground itself; there is nothing in it for 
chemicals and acids to attack! 


Properly laid, a permanent installa- 
tion is assured, for this pipe is as en- 
during as rock itself. 


For the economy of an installation 
that can not wear out, specify Vitrified 
Salt Glazed Clay Sewer Pipe. 


CLAY PRODUCTS ASSOCIATION 


CHAMBER OF COMMERCE BUILDING 
CHICAGO, ILL. 


Sanitary Sener Pipe 
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A-W Graders 
AND 
GRADER-SCARIFIERS 


14 Models 








You don’t have to look further than 
the first twenty-one pages of General 
Catalog No 21-O to find the machine 
exactly suited to your needs. 


The graders range in weight from 
the Midget at 1,000 pounds to the 
No. 20 at 11,500 pounds. 


Scarifiers can be attached to all grad- 
ers of at least standard size, but tor 
a really efficient outfit, choose the 
Austin Rip Snorter, which scarifies 
and grades at the same time; or the 
Western Scarifier, big brother to a 
grader on the hardest jobs. 


It will pay you to read the whole story 
of Austin-Western Graders 


Send for Catalogue No. 21-0. 


The Austin-Western 
Road Machinery Co. 


Home Office: CHICAGO. 


Branches in Principal Cities. 


EXPORT ‘DEPARTMENT 
ALLIED MACHINERY COMPANY OF anemca <a> 
‘9 Coameans Sv. Baw Vous. UB A. Camis Acmacca Hew Yous 


“‘Everything from a Drag Scraperto a Road Roller’’ 
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Kyrock Stands Test of Traffic 


Subject to normal heavy traffic, the Madi- 
son Pike leading south from Cincinnati 
to the Latonia race track carries an un- 
usual load during the racing meets. This 
pavement was constructed of Kyrock on a 
cement concrete base in 1920. Today it is 
in perfect condition, free from holes, rolls 
or ruts and showing no wear from abra- 
sion. 

Kyrock does not shove, roll or bleed be- 
cause it is thoroughly mixed by Nature. 
Each grain of the aggregate is completely 
coated with bitumen. Kyrock wears be- 
cause its mineral aggregate is pure silica 
sand, hard and angular. The bitumen in 
Kyrock does not lose its life. It has been 
seasoned for thousands of years. Kyrock 
is laid cold. There is no danger of short- 
ening the life of the pavement by burning 
the bitumen, as in the ordinary hot mixed 
asphalts. 


Kyrock is shipped ready to lay cold on 
any standard base. Shovels, rakes and 
roller are the only equipment needed. 
The material is not subject to damage 
from the elements and may be stored in 
the open. 

Kyrock is always uniform. All rock as. 
phalt must pass a series of laboratory 
tests before being shipped from our plant. 
Kyrock shipped today is the same as that 
used on the Madison Pike, the Camp 
Knox Road at Louisville, and other fa- 
mous Kyrock roads. 

Our engineering department co-operates 
with engineers, contractors and officials 
in the design and construction of all 
Kyrock pavements. Literature and speci- 
fications mailed on request. Write for 
brochure M. C. E. 


Kentucky Rock Asphalt Co. 


Incorporated 


711-718 Marion E. Taylor Bldg. 
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Louisville, Ky. 
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MODEL 4.—14 ton All Steel 
Excavator with 5g yd. Skimmer 







The KEYSTONE is a highly versatile traction steam shovel with all the 


efficiency of specialized design, usable with three different interchangeable ES 
scoops ~ Skimmer, Ditcher and Clam Shell—for Road Grading, Trenching, |; 


Back-Filling, Cellar Digging, Pit Mining, Loading, Unloading and Handling 


Materials. Can be equipped with electric motor drive for use in buildings. t 


Saves first cost, moving cost and upkeep and is readily sold or rented for any sort 


;] of excavation job. A reliable road shovel of remarkable adaptability to other uses. fp; 






Model 4, with Boom extension and Y yd. Clam Shell Bucket 
Keystone stands on the solid. No cribbing 
sliding into excavation. Any width or depth 


to 20 feet. There is 4 feet of water in this 
12 foot ditch. The Keystone is adapted for 


™, 


SHOVELS] 


- +7 ' W Ps ot 
eee I Se py OT Ps pee § a: 


needed, no danger from cave-in, of machine ff ‘ 
4 





tn 4 » hard going among roots, boulders, etc., and 
DITCHER cleaning out blasted rock. 








4. 











WIRE COMPANY 


American 
Triangle Mesh 
and 
Electric Weld 
Reinforcing 
Fabrics 














Wire Fabric Reinforcement 
for Concrete Roads 
Ensures Permanence 


There is no form of road that is as 
economical, enduring and efficient as 
a concrete road. And when it is rein- 
forced with steel wire fabric it is practi- 
cally good for all time if the foundation 
and mixture are right. 


Send for our new Road Building Book 


Chicago New York Boston Pittsburgh 
Cleveland Denver San Francisco 
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The ideal brick pavement filler. Made 
to meet the strictest specifications. 
Low prices and immediate delivery 
on any quantity. 


“PIONEER” 


Every monolithic pavement should 
have an Expansion Joint. “Pioneer” 
is made from an absolutely pure as- 
phalt, giving maximum expansion and 
contraction efficiency. 


Expansion Joint 
THE PIONEER ASPHALT CoO. 


LAWRENCEVILLE, ILL. 














STEWART SEWER 
CLEANING MACHINE 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 


Also have TURBINE SEWER CLEANING 
MACHINE at Low Price. 
WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Trial—who else will do this? 


We aiso make a Rod that will float. Also Rods 
with wheels for conduit work. 








anceWe® RODS 


No Deep Shoulder Cut for Couplings. Rods re- 
tain full size and strength. 


Investigate our JUMBO ROD 


W. H. STEWART 


1614 Locust Street . e ST. LOUIS, MO. 
129 George Street . * BOSTON, MASS. 
CANADA FACTORY, WALKERVILLE, ONT. 

Therefore No Duty for Purchaser to Pay. 

PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO. 
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Southfield ’ 

Road, Oakland 

County, Mich., con- 
structed with Truscon Wire 
Mesh andContraction Joints. 
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Laying Truscon Wire Mesh on new road—Rocky River, Ohio 





Baltimore Pike 
Route reinforced with 
Truscon Wire Mesh. 





Reinforcing Makes Concrete Roads 
Last Longer—Cost Less 


The two most important factors in building 
roads are future service and cost of installation. 
After rigid tests and investigation, many of 
the country’s best-built highways have been 
constructed of reinforced concrete as most 
nearly meeting these conditions. Actual ex- 
perience indicates that reinforcemcnt has pro- 
longed the life of pavements 25 per cent over 
plain concrete. 


Truscon Wire Mesh is a tried and proven re- 


inforcement for concrete roads. A sheet of 
many bars handled as a single unit, it is easy 
to install. Furnished in large, flat sheets cut 
to length ready for placing and in weights and 
areas as desired. 


Truscon Contraction Joints allow for expan- 
sion and contraction of concrete. When joint 
opens it is easily filled with asphaltum or bitu- 
men. Used longitudinally, it serves as a traffic 
marker down center of pavement. 


Write for handbook ‘‘Modern Road Construction.’’ 
Copy will be sent free if you address us on your letterhead. 


TRUSCON STEEL COMPANY, Youngstown, Ohio 


Warehouses and Sales Offices in Principal Cities. 
For addresses see phone books of Principal Cities. 


Canada: Walkerville, Ont. 











Foreign Div.: New York. 


USCON 


WIRE MESH »» 











co CTION JOINTS 
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WM. E. DEE COMPANY 


30 North LaSalle St. CHICAGO, ILL. 


WE MANUFACTURE 
D & D Safety Cover 


Guaranteed not to 
Rattle or Dish. 


CAST IRON PIPE 
and FITTINGS 








ALL ALL Full Line of MANHOLE 





TYPES SIZES Se carcn sas covers 
Patent Numbers—965163-1177850 of all kinds. 


- WRITE FOR OUR PRICES! 














CASTINGS 
To Engineers’ Designs 


CUT that NEXT JOB with a 


STRICKLER 
Ratchet Pipe Cutter 


Cuts either Cast or 
Steel pipe. Cuts a 
channel in the pipe 
msame as a lathe cut. 


Each size cuts a range of 
sizes. Catalog on request. 


W. W. STRICKLER 
& BROS. 
COLUMBUS, OHIO. 


CUMMER ASPHALT PLANTS 


Portable Road Plants (Three Units) 


Four Sizes, 750, 1250, 1800 and 2000 square yards 2-inch top per day. 
One Car—Steam Melting 


Capacity 2000 square yards 2-inch top daily. 





United States Cast Iron 
Pipe & Foundry Co. 


Burlington, N. J. 











Over 300 plants in successful operation. 
Cummer plants never wait for hot sand. 


Prompt Shipment on All Plants. 


The F. D. Cummer G&G Son Co., Cleveland, Ohio. 








MURPHYSBORO PAVING BRICK COMPANY 
Equal to “EGYPTIAN” BLOCK Surpassed 


the Best by None 
MURPHYSBORO, ILLS. 
PROMPT DELIVERIES. LET US QUOTE YOU PRICES. 
















































‘ SLUICE GATES 
Sheer, Flap and Butterfly Valves 


= EXTENSIBLE TRENCHING BRACE MADE FLEXIBLE JOINTS 
KALAMAZOO F'ORY & MACHINE co. COLDWELL-WILCOX CO. 


694 EAST MAIN — ICH IGAN South Water St. NEWBURGH, N. Y. 
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Engineers’ and Contractors’ Directory 











ALVORD, BURDICK 6 HOWSON 
John W. Alvord Charles B. Burdick Louis R. Howson 
ENGINEERS FOR 


Water Works Water Purification Flood Relief 
Sewerage Sewage Disposal Drainage 
Appraisals Power Generation 


Hartford Bidg. CHICAGO 


PLANS SPECIFICATIONS SUPERVISION REPORTS 
DRUAR 6 MILINOWSKI 
Engineering Experts to Municipalities 
Globe Building - St. Paul, Minn. 

Water Works—Sewer Systems — Pavements — City Plann- 
ing—Electric Light Plants—Hydro-Electric Developments 
—Mechanical Equipment—Fire Protection Engineers. 
Plan Now for Future Construction. 











Wm. Artingstall 
Civil Engineer 
WATER SUPPLY SEWERS SEWAGE DISPOSAL 


1206 Tribune Building Chicago 





WALTER H. FLOOD & CO. 
PAVING LABORATORIES 


Plant and Street Inspection. Testing and In- 
spection of Materials. 


Offices: 22 Quincy St. Laboratories: 742 E. 39th St. 
CHICAGO, ILL. 











CHAS. BROSSMAN 
CONSULTING ENGINEER 
Water Supply. Sewerage and Disposal. Lighting 


Plants— Supervision of Construction and Reduction 
in Operating Cost. Appraisals—Expert Testimony. 


Merchants Bank Bldg. INDIANAPOLIS, IND. 





J.W. HOWARD 


CONSULTING ENGINEER 
ROADS AND PAVEMENTS 
Laboratory Analyses and Tests. Specifications improved. 
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536 Lake Shore Drive CHICAGO 
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Estimates, Surveys, Plans and Supervision. 
Sanitary Examinations and Reports. 
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W. G. KIRCHOFFER 
Sanitary and Hydraulic Engineer 
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DOW & SMITH 
CHEMICAL ENGINEERS 


Consulting Paving Engineers 
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ALEXANDER POTTER, C. E. 
HYDRAULIC ENGINEER AND SANITARY EXPERT 
50 Church St., New York City 
Sewerage and Sewage Disposal, Water Supply and 
Purification, Water and Electric Power. 
Valuations of Existing Plants where MUNICIPAL OWNER- 
SHIP is Contemplated— Expert Testimony— 
Plans and Estimates, 


JAMES P. WELLS, BX2RAULIC 


Surveys, Estimates of Cost of Proposed Work, Reports 
on New mprovements, Preparation of Plans, Supervision 
of Construction, Dams and Reservoirs, Pipe Lines, Fil- 
tration Plants, New Water Supply Systems, Hydro-Elec- 
tric Power Plants. 

Main Office, 249 Cutler Bldg., Rochester, N. Y. 


Chicago, Ill. New York City. Knoxville, Tenn. Toronto, Ont. 
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Sewer Pipe—Drain Tile—Steam and Electric 
Conduits—Building Tile—Fire Brick 
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CHLORIDE OF LIME 


FOR PURIFYING WATER 
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GENERAL CONTRACTORS 
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Estimates, Designs and Information on Gunite 
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New Automatic Cement Tester 


Manufacturers of Cement, Concrete, Brick and Road Material 
Testing Machines and All Auxiliary Laboratory Apparatus 


TINIUS OLSEN TESTING MACHINE CO. 300. North Twelith Se. 


Grand Prize Panama-Pacific 
International Exposition, 1915, 








SEWER PIPE — FIRE BRICK 


Flue Linings — Wall Coping — Steam Line Conduit — Sewage 
Disposal Tanks — Fire Clay Meter Boxes 
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Manufactured of OHIO RIVER FIRE CLAY. 


CANNELTON SEWER PIPE CO., Cannelton, Ind. 











WM. E. DEE CLAY MFG. CO. 


Proprietors of MECCA CLAY WORKS 
Manufacturers of 


STANDARD AND DOUBLE STRENGTH 
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Flue Lining, Wall Coping and Fire Brick. 


Chicago Office, 
30 N, LaSalle Street. 
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Widening and deepening Chesapeake and Delaware Canal near Summit 
Bridge, where excavation is 100 feet deep. 


Where it paid to shoot dirt 


WHEN W. H. Gahagan, Inc., of Brooklyn, N.Y., 
contracted to excavate 5,600,000 cubic yards of 
earth to widen and deepen the Chesapeake and 
Delaware Canal, they were to meet conditions 
which they could have not anticipated. The stick- 
ing of the clay and sand composition of the bank 
cut the efficiency of their dredge by 50%, and a 
hanging of the banks, which fell into the canal, 
produced damage to construction equipment. 


Now by the use of du Pont R.R. P. (Judson) in 
cartridges in wet, well drill holes, the material is 
ile tale dietiadnattniedl entirely loosened. The dredge is enabled to work 
Mr. m. erly, Superintend- “ ° e ° 
ent of dredging on Chesapeake at 100% efficiency and excavation is progressing 
on hase ie rapidly and satisfactorily without danger of the 
banks falling. 


As a result of its 122 years’ experience in the man- 














Sram Catone ufacture of explosives and constant study of their 

atats «we performance, the du Pont Company is enabled to 
Buffalo ©. N.Y. supply the type of explosives best suited for any 
oe’ * See job—no matter how difficult. 
Duluth . . Minn. 
El Paso .. Tex. 
Huntington . W. Va. 
a, — E. I. DU PONT DE NEMOURS & CO., Inc. 
New York . N. Y. Explosives Department, Wilmington, Delaware 
Pittsburgh . . Pa. 
Portland . . . Ore. 
St. Louis . . . Mo. 
San Francisco . Calif. 
Scranton. . . a, 
Seattle . . Wash. 
Spokane . . Wash. 

om_m—_ummmm= wp@mgeee . . «(TE 

meni Du Pont Products 

Exhibit, 

Atlantic City . N. J. 
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Progressive counties and townships 
everywhere are determined to put 


their primary and lateral roads into 
usable condition and keep them that 


way by constant patrol. Power, trac- 
tion and speed are highly essential for 
this maintenance work. Teams are 
too slow and expensive for dragging 
and smoothing dirt roads. That’s why 
the “Caterpillar’’* is recognized as the 
one logical power for this purpose. 


Officials have found that other kinds 
of power lack the ability of the 
“Caterpillar” to get out on the road 
after every rain, pull a grader and 
maintainer when the roads are wet, in 
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Economical Power for Maintaining Roads 


level or hilly country, and under all 
other conditions of patrol mainte- 
nance. In covering the most miles per 
day—any day—the “Caterpillar” cuts 
the cost of maintenance per mile and 
per year. 

There is a “Caterpillar” of size and 
capacity to fit the road-tax funds 
of each community. The 2-Ton in- 
sures low-cost working on the lighter 
jobs; the 5-Ton is the choice of ex- 
perienced public officials and road 
contractors for moderate power de- 
mands; and the 10-Ton is supreme in 
the heavy duty field. Let us give you 
facts and figures on “Caterpillar” 
economy. 


THE NATION’S ROAD MAKER 


*There is but one ‘‘Caterpillar’’—Holt builds it. 


THE HOLT MANUFACTURING COMPANY, Inc. 


PEORIA, ILL. STOCKTON, CALIF. 


Branches and service stations all over the world 
Eastern Division: 250 W. 54th Street, New York 
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REPAIRING WATER AND SEWER 
WORKS WITH GUNITE 


By L. B. Penhallow, Chief Engineer, Indiana 
Gunite and Construction Co., Inc., Board 
of Trade Bldg., Indianapolis, Ind. 

Occasionally architects and engineers 
are confronted with repair problems hard 
to execute within reasonable costs. Two 
rather unique and economical repair jobs 
have been made during the past year in 
Indiana. 

Coating Water Tower at Bedford, Ind. 

At Bedford, residents located near the 
North Water Tower became greutly con- 
cerned over the badly deteriorated condi- 
tion of the brick stand pipe, supporting 
the 48-ft. steel water tower. This base 
was built with 24-in. brick walls and was 
13 ft. in diameter, and 68 ft. high. While 
the structure was not in danger of failure 
or collapse, the mortar joints on the out- 
side surface were badly disintegrated 
so that some of the brick had fallen out 
and cracks were appearing, as shown in 
the accompanying picture. Several at- 
tempts had been made to plaster the 


worst places with cement mortar but they 
had been unsuccessful in securing a good 
bond and getting the plaster to stay in 
place. - 

A, seaffold was erected around the struc- 


ture and the entire exposed surface was 
thoroughly cleaned by a sand-blast with 
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OLD BRICK TOWER AT BEDFORD, 
IND., BEFORE COATING WITH 
GUNITE. 
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WATER TOWER AT BEDFORD 
AFTER COATING WITH GUNITE. 


the cement gun. This process removed 
all loose mortar, as well as all the disin- 
tegrated portions of brick. After the 
cleaning was completed, Gunite in a mix- 
ture of 1:3 Portland cement and sand, was 
“shot” to a thickness of not less than 34 
in. at any point, filling all holes and 
cracks and increasing the diameter of the 
tank 114 in. The density of the cement 
gun product has to this date prevented 
further weathering or disintegration due 
to its imperviousness, which has kept out 
all air and moisture and has eliminated 
entirely the harmful freezing and thawing 
action which had proved so disastrous. 
Due to the pressure of the application, 
which was approximately 40 lbs. per sq. 
in., the penetration of Gunite into all the 
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cracks and pores in the brick, secured a 
perfect bond. 

The cost of this work compared to en- 
casing with a concrete ring was very low, 
inasmuch as all the equipment was lo- 
cated on the ground, the Gunite being 
“shot” through a hose to the point of ap- 
plication, thereby eliminating a tower and 
necessary hoisting equipment, which 
would have been necessary for a poured 
concrete job. No forms were used and 
the finish was the natural cement gun 
finish, untouched by hand. 

Relining an Indianapolis Sewer 

In another instance, approximately 600 
ft. of a 5-ft. concrete sewer, located in 
Indianapolis, was inspeeted and found to 
be badly worn and erroded. At one point, 
three or four sections were completely 
shattered and it was necessary to exca- 
vate from the street to install new sec- 
tions of pipe. The balance of the sewer 
was all re-lined with Gunite, “shot” under 
45 lbs. pressure from the equipment which 
was located at one point on the street. 
As the sewer was primarily a storm sewer 
no great difficulty was experienced with 
water, except during a rain when the 
work had to be temporarily postponed. 
Under ordinary conditions a sand bag 
dam was placed ahead of the section 
which was being “shot”. On account of 
the density and perfect hydration of Gun- 
ite, a sufficient set was obtained so that 
the failure of the dam, which occurred 


LINING CONCRETE SEWER WITH 
GUNITE, SHERMAN DRIVE, INDIAN- 
APOLIS, IND. 
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CONCRETE SEWER IN SHERMAN 
DRIVE, INDIANAPOLIS, AFTER LIN- 
ING WITH GUNITE. 


when the back water pressure exceeded 
the strength of the temporary obstruction, 
did not wash the newly placed material. 
Results were highly satisfactory, even 
though conditions were rather confining 
for an operation of this nature. The noz- 
zle operator was kept in constant com- 
munication with the machine operators 
and those on the surface by means of a 
storage battery head telephone set. 

Work on the Bedford Water Tower was 
under the supervision of Mr. J. W. Mal- 
lott, City Engineer of Bedford, Indiana 
and was executed by the Indiana Gunite 
& Construction Company of Indianapolis, 
General Contractors and Specialists in 
Cement Gun work. The sewer project was 
handled by the same company under di- 
rection of Mr. J. L. Elliott, City Engineer 
of Indianapolis. 


SERVICE—THE SLOGAN OF THE 
PROGRESSIVE HIGHWAY 
DEPARTMENT 


R. Hirst, State Highway Engineer, 
Capitol Annex, Madison, Wis. 
Webster defines “service” as: “Labor 
done for another.” “An act conferring ad- 
vantage or benefit.” Every activity of 
every good highway department comes 
within these definitions, because every act 
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is labor for others and is, at least, in- 
tended to confer benefit to the people of 
the commonwealth. 

There are almost as many types of high- 
way departments in the United States as 
there are departments. Their activities 
vary in accordance with the public state 
of mind, the amount of political control, 
and the inspiration of those who head the 
departments. 

Some state highway departments are 
content to build or to maintain, or both, 
just as someone else determines they shall 
do. The process is purely mechanical. 
They are told by the legislature or by the 
governor to do certain things and they do 
them. Beyond that they do not go. 

Other highway departments keep their 
eyes open and their ears to the ground 
and after some other state has done some- 
thing and an emphatic verdict of approval 
has been rendered as to its value, these 
departments follow the leaders. It is true 
they keep a year or more behind the pro- 
cession, but, nevertheless, they follow 
along. 

There are other highway departments 
whose conception of the service they 
should render is, in our opinion, much 
nearer the ideal than that of the stand- 
patters or assentators. These depart- 


ments are often in trouble because they 
do something and because their activi- 
ties often precipitate them into domains 
hitherto held sacred to the legislative 
bodies or to the executive. 


A Definition of State Highway Service 

if I were asked to define the service 
which a state highway department should 
render to a commonwealth, the definition 
would be somewhat as follows: 

A state highway department should 
bend every effort toward giving the peo- 
ple of its state safe, dependable and rapid 
statewide highway transportation at an 
honest cost, fairly distributed between 
the various classes of taxpayers in ac- 
cordance with the benefits received. 

If a highway department is to fulfill 
this definition, it is precipitated into the 
economic, tax, legislative, railroad and, 
to some extent, political fields in addition 
to its ordinarily assumed to be fields of 
building an d maintaining highways. 


Legislation 
Take the matter of legislation. A high- 
way department may hold itself entirely 
aloof from matters of legislation; take 
just what the legislature determines the 
people should have and do the best pos- 
sible with the means and the laws pro- 
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vided. This is a negative attitude and 
few states have attained results in which 
the highway department has assumed this 
attitude. 

The field which legislation affecting 
highways, their safety and their use, may 
cover is almost infinite. Just mentioning 
a few things a comparatively short list 
would be as follows: 

1. Laws for the safety of persons. This 
includes protection of life at railroad 
crossings, speeding, policing, drivers’ li- 
censing and sign menace, lights, marking 
and signing, etc. 

2. Laws for the safety of motor prop- 
erty. This includes policing, drivers’ li- 
censing, also, liability insurance of motor 
vehicle owners, registration, protection 
against theft, etc. 

3. Proper laws for financing the high- 
way program. This includes license fees, 
motor fuel taxes, and the whole broad 
field of economies, taxation and consider- 
ation of relative benefits. 

4. Proper laws for creating and finan- 
cing highway organizations. This gets 
into the whole broad field of government 
and of proper control of public enter- 
prises. Includes the form of governing 
bodies, provision for their continuity, con- 
sideration of the relationships between 
the federal government, the state, the 
counties, and the lesser units and the 
proper coordination of the activities of 
each. 

Each of the sub-heads of what may be 
called the four main legislative heads is 
a broad field in itself, and unless a high- 
way department is fitted to think out 
these various problems and to offer ef- 
fective advice and even effectively drafted 
bills, it is quite sure that effective bills 
will seldom be framed or enacted. 

Broad as the above fields are they are 
but a small fraction of the general field 
of legislation which must be covered by 
a state legislature at every session. It is 
impossible that untrained minds, no mat- 
ter how wonderful the minds may be, can, 
in the course of a short session of the 
legislature, formulate adequate highway 
policies and plans for the next two years 
without some expert and disinterested as- 
sistance and guidance. 


Therefore, included in the _ service 
which should be rendered by a progressive 
highway department is an impartial legis- 
lative service of the best character. It is 
a consulting engineering field of the high- 
est importance and has been too little 
filled in the average American state. 
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The policy of laissez faire is not suffi- 
cient. A casual inspection of the highway 
bills proposed by the average member of 
the average legislature will convince any 
fair-minded man that there must be 
intelligent cooperation between the execu- 
tive, the legislative body and the state 
highway department if sane and effective 
legislation along any of these lines is to 
result. 

Progress Fixed by Legislation 

The highway progress of any state is 
not determined by the personnel or ability 
or lack of ability of the state highway or- 
ganization. The progress is fixed by legis- 
lation. Nothing can be done without 
proper legislation. No good highway de- 
partment can be created or continue to 
exist, unless the ground-work on which it 
functions is well conceived. This is a 
factor too often entirely disregarded in 
the criticism of results. 

Unfortunately, if the executives of high- 
way departments conceive it to be their 
duty to help in preparing the frame-work 
of the  structure—the legislative pro- 
gram—it is usually considered that they 
are impertinent and interfering with a 
matter which is not their business, but 
by American custom is the business of the 
legislature and of the executive. This state 
of the public mind is extraordinarily un- 
fortunate and in this, and in almost ev- 
ery other field, has resulted in a mass of 
ill-devised, unworkable, and foolish stat- 
utes, which would strangle all American 
progress if most of them were not dead- 
letters from the moment of their enact- 
ment. 

We have plenty of pride, prejudice and 
passion in the legislative field, but very 
little calm, well informed and_ well 
balanced legislation. It is not surprising 
that this is true, because the members of 
a legislature cannot possibly survey the 
field they are supposed to survey and 
come to several thousand correct con- 
clusions relative to hundreds of matters 
within a few months. 

The Most Important Service 

If I were asked to name the first service 
in importance that a state highway de- 
partment should render its state, it would 
be the giving of impartial, dispassionate, 
informed advice to the legislature upon 
all the highway problems of the state, in- 
cluding highway financing. 

Highways extend into every unit of 
government. Every class of highway 
exists in most units of government. The 
development of some units of government 
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in highway matters and the total lack of 
development in others means lack of ade- 
quate development of the whole highway 
system. 

Too many states consider that state 
service stops with a small fraction of the 
roads of a state more or less provided for. 
It is our conception that the responsibili- 
ties of a state government extend to every 
highway in the state. This does not mean 
that every highway in the state must be 
state controlled, but it does mean that 
the state should take an intelligent in- 
terest in the control of every mile of high- 
way. 

Its laws and practice should be de- 
signed to build up adequate state, county 
and local organizations, so that every 
road may get the attention which it de- 
serves in the proportion of its deserving. 
Again a state highway department can 
adopt a negative attitude of looking after 
its own, but again no statewide results 
can be secured without effective laws pro- 
viding for all roads. Statewide highways 
do not just grow like Topsy; they come 
from right basic ideas translated into 
legislation. 

Political Influence 

It is needless to say that the highway 
organization of every unit of government 
should be non-political. It is rather pe- 
culiar that, as a general proposition, the 
highway organization of the lesser units 
of government are less political and sub- 
ject to fewer changes than have been the 
highway departments of the states. 

In early discussions of the American 
highway problem, great stress was laid by 
the advocates of state boards and com- 
missions upon the prevalence of politics 
in the administration of highways by the 
lesser units of government. The millen- 
nium was to come when highways were 
state controlled. 

Too Rapid Shifting of Personnel 

At the annual meeting of the American 
Association of State Highway Officials 
in December, 1923, the executives in 
charge of highway work in eleven Ameri- 
can states were the persons in executive 
charge of the same states at the time of 
the Louisville meeting in December, 1919. 
According to Mr. H. K. Bishop of the Bu- 
reau of Public Roads, in 8 years the 48 
states have had 117 different executives 
of their highway departments, 34 of these 
serving 1 year, 35 for approximately 2 
years and 13 around 3 years. Fifty-nine 
percent of all of them served their states 
for a period of 2 years or less, while 70 





April, 1924 


percent of them served 3 years or less. 
The average life of the chief executive of 
a state highway department, according to 
Mr. Bishop is about 3 years. 

Reflection that these men are in re- 
sponsible charge of programs varying 
from possibly as little as $1,000,000 to as 
high as $40,000,000 per annum per state, 
and that the total expenditures under 
their charge now approximate $750,000,- 
000 per annum, is a rather remarkable 
commentary on the American attitude 
toward their greatest public work. 

Again it is not easy for the executive 
of highway departments to point these 
things out. The impression is always that 
they are thinking and talking of them- 
selves and promoting their own continu- 
ance in the public service. 

If highway transportation was the sim- 
ple thing it was three or four decades 
ago, these constant changes would make 
little difference, but the highway field is 
becoming utterly complex and an ex: 
tremely expert one. Almost all of the 


states are getting results, given a definite 
piece of construction or maintenance to 
do, but as far as the broad fields of high- 
way engineering and of highway trans- 
port are concerned, many of the American 
state highway departments are as “babes 


in the wood.” 

The executives of many of them, with- 
out the slightest previous training to fit 
them for this broad field, have 
thrown into the midst of a chaotic and in- 
tricate problem and are naturally com- 
pletely baffled, and just as naturally, 
progress of their states in the solution of 
these problems is negligible. 

I have spent a very considerable part 
of the time allotted to me in discussing 
the broader fields into which, I believe, 
the state highway departments must pro- 
ject themselves if they are to give real 
service to the people of their states. I 
imagine that most men would say that 
these fields are none of the business of a 
state highway department and that the 
state highway department should simply 
concern itself with building and main- 
taining roads as the people, through their 
authorized elected representatives, direct. 
Twenty years in the field of American 
highways has convinced me that quite the 
contrary is true. I am sure that if there 
is to be reasonable progress in any state, 
it must largely come from responsible, 
trained and expert assistance to legisla- 
tion rendered: by the state highway de- 
partment. 
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As long as the highways plans and poli- 
cies of states are determined upon the 
spur of the moment, as a result of politi- 
cal happenings or as a result of personal 
prejudice, just so long will that state 
either mark time as far as real progress 
is concerned or go backward. 

Practically all services rendered by a 
state highway department depend upon 
legislation. The amount of money spent 
in construction, the distribution of the 
construction, whether for maximum traf- 
fic betterment or with no definite purpose, 
the character of construction, whether 
adequate or obsolete, depends almost en- 
tirely upon the means and methods of fi- 
nancing and locating the whole highway 
project, and, of course, these means and 
methods are determined upon by the leg- 
islatures of the several states. 

There is no good in haying visions or 
dreaming dreams about perfect or almost 
perfect highways unless they can be trans- 
lated into the structures themselves,:and 
the structures cannot be built rior prop- 
erly located unless the laws permit them 
to be properly built and located. 

Traffic Service 

The same things are true in the field o 
traffic service, which means the broad 
field of maintenance. No state can give 
traffic service without good maintenance— 
not only of the comparatively small mile- 
age of roads which the states have built, 
but of all roads making up a coherent 
system. 

It did not just: happen that in Wiscon- 
sin, for instance, we will patrol maintain 
systems of 20,000 miles of road in 1924. 
The germ idea of such a system first had 
to be thought out and then translated 
into legislation by public education and 
through hard work with the legislature 
on the part of the state highway de- 
partment. Given the basic idea and the 
law, all based on sound reasoning, the re- 
sult could not help but be sound and was 
sound. But the dream would still bea 
dream had it not been translated into 
legislative action to provide the money 
and the machinery to carry out the basic 
idea. 


Thus came the Wisconsin system of 
maintenance; the idea of taking roads 
whatever their condition and doing the 
best possible for them. This is traffic serv- 
ice. The construction of detached sec- 
tions of roads and the neglect of the in- 
tervening stretches is not traffic service, 
as has come to be realized in practically 
every American state. 
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The Wisconsin idea of numbering high- 
ways, of carrying these numbers on a 
map, so that “he who ran” might read 
and follow, first had to be thought out by 
someone who spent time on the problem 
and then had to be sold to the legislature 
so that the legislature would authorize it 
and provide the funds for the marking 
and the maps. 

Again the thing did not happen in the 
mind of a man who had not thought of it. 
It came as a natural development of a 
study of so-called trails and highways and 
the conversion of the germ idea of mark- 
ing a highway on the ground itself to a 
rational statewide and engineering basis. 

Detours 

Consider the matter of detours. Years 
ago to the average man a detour was just 
a necessary nuisance; to the average state 
and county highway official the closing of 
a road, and travel seeking its way like 
the lost tribe of Israel, was a matter of 
course. No attention was paid to the 
economics of the situation until trained 
highway men thought it out. No one 
even guessed that in many cases detours 
cost more to traffic than the cost of the 
piece of construction. There have un- 


doubtedly been hundreds of miles of road 
and hundreds of bridges built in America, 


where the losses to the traffic far ex- 
ceeded the cost of construction. The vari- 
ous highway departments have coped with 
this problem until it has become a recog- 
nized American standard that where a 
road must necessarily be closed, it is the 
public’s duty as represented by the high- 
way department closing it, well and intel- 
ligently to take care of the travel during 
the closing. This is a growth from the 
background of knowledge and did not 
come full-fledged from the skies. 
Highway Maps 

Take the matter of highway maps pub- 
lished by the states for the disinterested 
guidance of travel. States had published 
maps to show the progress of their con- 
struction but we believe it was not until 
Wisconsin published its first highway map 
in 1916 that there was issued a really 
honest guide to travel. Since that time 
many states are showing the kind of road 
so that the traveler may by looking at a 
map determine the surfacing or lack of 
surfacing of any route on any main road 
in the state, so that he may plan his 
journey from knowledge and with judg- 
ment. Some of the states have gone even 
further in the issuance of detour maps 
so that the traveler may plan his journey 
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with a minimum of detour interference, 
even though detours in these days in most 
states are well maintained and well taken 
care of. 

Snow Removal 

Among the items of service which a 
state highway department in a northern 
state must now, or will have soon to in- 
clude its activities, is the removal of 
snow, so that the main highways, at least, 
may be kept open twelve months in the 
year. 

Again effective statewide action must 
be based upon proper legislation, and 
proper legislation on this subject is an 
intricate and difficult problem. As in all 
other fields, we have to contend with the 
extremists on both sides and with men 
who little realize the underlying eco- 
nomic, social, and financial phases of 
snow removal on a large scale. 

With the tremendous increase in motor 
vehicles and the large number of trans- 
portation activities which are now mo- 
torized, it becomes inevitable that the 
main roads must be kept open because 
the maintenance of duplicate equipment 
is impossible. Large transportation op- 
erations predicated on one basis for eight 
months must be predicated on the same 
basis for the remaining months. 


—It is quite sure, however, that as long 
as in this northern tier of states probably 
the majority of motor vehicles are laid 
up for the winter months, there will be 
difficulty about the financing, solely at 
the general public expense, of snow re- 
moval for the direct benefit of the rather 
limited number directly served by the re- 
moval. The situation has many and glar- 
ing difficulties, but these must be met 
and the problem must be worked out on 
a basis which can be sold to the whole 
people of the state. 


Having considered this snow removal 
problem for only ten years, I am not yet 
ready to propose a solution, but a solution 
must be found by someone. Undoubtedly 
it will be found within the next few years, 
because the definition of real highway 
service is not fulfilled until it becomes a 
twelve month service. 


All of these items are items of service. 
The modern highway department is 
swinging widely away from the old idea 
that the proper building of a few miles 
of road, in accordance with the funds pro- 
vided, is the whole function of a state 
highway department. The new concep- 
tion is that a state highway department 
exists to move highway traffic with the 
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minimum of inconvenience and at a mini- 
mum cost, including in this cost not only 
the cost of the work itself but the cost 
of the traffic in negotiating the stretch 
of highway which must be reconstructed. 


A Basic Difficulty 

There we run into a basic difficulty in 
the present highway situation. The Amer- 
ican public looks at cost, but they look 
only at the public cost; that is, that cost 
which is being paid out of the public 
treasury and raised by taxes. There has 
been no general public conception that 
highway transportation is an economic 
problem, and that in determining any 
problem all of the costs of the solution 
reached should be considered, and the 
costs of the various solutions balanced 
with all items of cost considered. These 
speculations, of course, bring up the whole 
field of relocations, shortness of distance, 
elimination of turns, gradients, character 
of surfacings, lengths of detours, cost of 
detours, saving in time, saving in cost 
of operation of motor vehicles. Problems 
will often be decided one way if only cost 
out of the public treasury is considered; 
in another way if public and private ex- 
penditures combined are considered. 


I have just completed 20 years of serv- 
ice in the highway departments of three 
separate American states. In these 20 
years the expenditures for high class 
highways in America in the rural dis- 
tricts have grown from possibly as much 
as two or three million dollars to around 
three-fourths of a billion dollars. The 
highway engineering profession has grown 
from a few dozen men until it is one of 
the largest employers of engineering tal- 
ent. There have been great advances 
made in the field of construction, main- 
tenance and general highway service. The 
number of motor vehicles has grown from 
almost nothing to 15,000,000. There are 
thousands of miles of transits over high- 
ways where there was a mile in 1903. The 
work is changed in every principle and in 
every detail. Everything has changed. 
Everything has grown except the attitude 
of the American people toward the pub- 
lic service. 


Until this attitude changes, until there 
is some rudimentary conception by the 
great body of. our people that this high- 
way enterprise is more than 2 political 
pawn to be moved about at will, we will 
get no effective nationwide highway serv- 
ice, no coherent results, except in the in- 
stances where outstanding personalities 
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are in charge of the highway work of 
states. 

Given proper basic laws creating non- 
political long term highway executives, 
with reasonable means provided for con- 
struction and maintenance, there is no 
reason why the people of every state 
should not get quite similar and good re- 
sults in real traffic service and real trans- 
portation economy. Whether the state 
highway executive is especially brilliant, 
just the average, or even extremely dull, 
may vary somewhat the character of the 
progress but cannot change the basic re- 
sults. In other words, we want in Amer- 
ica a general public conception of the im- 
portance of this enterprise and its trans- 
lation into the field of high class techni- 
cal study and service, before we will reach 
our goal of real transportation service. 

Unfortunately, it cannot be said that 
any progress in this direction has been 
made in the last year or two. At a mat- 
ter of fact, progress has been quite con- 
trary. Never in the history of the mod- 
ern road movement have the changes been 
sO many as they have been in the last two 
years, both in laws and in personnel. It 
has been the day of the politician and ex- 
tremist, the experimenter and the venge- 
ful. Many states are paying the price. 
They will continue to pay the price until 
they really commence to appreciate the 
forces they are dealing with. 

Statewide highway service is not an ac- 
cident. It is the result of basic rightness 
of public thinking translated into legisla- 
tion possible of producing effective ad- 
ministration and sustained progress. 

The foregoing paper was presented by 
Mr. Hirst at the Tenth Annual Conference 
on Highway Engineering at the Univer- 
sity of Michigan. 


OPERATING FEATURES OF THE 
GARY, INDIANA WATER 
WORKS 


By William Luscombe, Vice-President, Gary 
Heat, Light and Water Co., Gary, Ind. 
About the year 1906 the U. S. Steel Cor- 

poration appropriated a huge sum of 

money for very extensive new and modern 
mills to be built on a selected site among 
the Indiana sand dunes along the south- 
ern shore of Lake Michigan, which of- 
fered many natural advantages. 

They aiso knew that a city of consider- 
able size and magnitude would soon be 
built in the immediate vicinity to afford 
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proper housing facilities for their thous- 
ands of employees, and one of their first 
problems in building the City of Gary 
was to provide an abundant supply of 
good wholesome water for public and pri- 
vate uses with liberal allowances made in 
the plans for a fast growing community. 


On the town site at that time, there 
were no substantial buildings and with 
only waste sand ridges and swamps to 
view in every direction, it is hardly neces- 
sary to add that capital owned by outside 
interests could not be induced to build a 
modern water works system, so they set 
about to do it themselves. Accordingly 
they employed Messrs. Alvord & Burdick, 
Hydraulic and Sanitary Engineers, of Chi- 
cago, who designed and supervised the 
construction and installation of the orig- 
inal plant, which included the intake and 
tunnel, pumping station, pumps, motors, 
transformers and accessories, also an ele- 
vated storage tank, a concrete tower that 
encloses it and a distribution system that 
comprised about 22 miles of mains, At 
that time it was realized water for con- 
struction and other purposes would be 
very much needed in the town site before 
the permanent intake and tunnel were 
completed, so a temporary system was in- 
stalled and afforded a limited supply for 
about the first two years. 

Supply Works 

Our water supply is obtained from Lake 
Michigan through a horseshoe shaped re- 
inforced concrete tunnel of 6 ft. inside 
diameter. The intake is a submerged crib 
located about 114 miles from shore, where 
good wholesome water is always assured, 
and in about 44 ft. of water. The crib is 
octagonal in shape, 6 ft. in diameter, 10 
ft. in height, so that the top of the crib 
is about 34 ft. below the ordinary lake 
water level. 

From the center of this crib, a shaft 10 
ft. in diameter was sunk vertically about 
50 ft. through some sand into clay, which 
forms the Lake bed at that point. The 
tunnel extends on a level southward about 
three miles and terminates at the bottom 
of a vertical shaft in the centrally located 
pumping station just south of 6th Avenue 
and West of Madison Street or the West 
Side Park. 

The upper one-third of this vertical 
shaft is enlarged and used as a suction 
well. Large removable fine meshed wire 
sereens are placed in this well, separating 
the tunnel opening from the pump suc- 
tions, and during a non-pumping period, 
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the water level in this shaft is that of 
Lake Michigan. 

When pumping, the water level is some- 
what lower and the pumps operate under 
from 9 ft. to 12 ft. of suction lift. 

The estimated capacity of the tunnel 
is eighty million gallons per day, which 
is several times greater than the maxi- 
mum demand that was ever made upon 
it and it is expected to be large enough 
to serve a city of 250,000 population. 

The following excerpts from Alvord and 
Burdick’s report relative to the construc- 
tion of the submerged inlet crib, the tun- 
nel and the necessary shafts may be of 
some interest. 

“It was proposed first to construct the 
shore shaft near the water’s edge of Lake 
Michigan, and start heading lakeward and 
landward. It was proposed to construct 
the inlet crib at South Chicago, together 
with its superstructure, tow it to the 
site, sink it, construct a shaft, start the 
tunnel landward, block up the tunnel, close 
the lake shaft by means of a plug con- 
taining a valve, level with the bottom of 
the intake crib and then to unfasten the 
superstructure from the substructure, un- 
bolt the cast iron surplus shaft sections, 
and remove all structures from the lake 
bed except the permanent submerged crib. 
Meanwhile the Lake section of the tun- 
nel would be in progress from the shore 
shaft, which ultimately would connect 
with the blind ‘eye’ at the lake intake 
shaft. This program was adhered to 
throughout, the only hitch being occas- 
ioned by delays in securing a satisfactory 
shore shaft. It was necessary partially to 
construct three separate shafts before a 
satisfactory structure could be secured.” 

Pumping Machinery 

All machinery is driven by electricity 
furnished by the mammoth power plant of 
the Illinois Steel Company’s Gary Works 
and the water company’s demands rep- 
resent a very small percent of their capac- 
ity output. 

The pumping units, originally installed 
and continued in service, consist of four 
R. D. Wood & Company’s single stage cen- 
trifugal pumps, two of which are for 
general use and the other two more es- 
pecially for fire purposes, each with a 
14-in. suction and a 12-in. discharge, di- 
rectly driven by separate motors, each of 
which is 3 phase, 440 volt, 25 cycle, in- 
duction type, built by the General Elec- 
tric Co., and operating at 750 R.P.M. 

Each of the two pumps for general use 
will discharge nine million gallons per 
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day or eighteen million gallons per day 
for both under a higher pressure than is 
ordinarily maintained for domestic use, 
and in case of fire, the “boosters” or fire 
pumps may be used to increase the pres- 
sure to 100 lbs. or higher, maintaining 
the full discharge rates when necessary. 

To meet the greatly increased demands 
of a rapidly growing City, during 1920, 
two additional pumping units of the De 
Laval make, one for general use and one 
for fire purposes, each 20 M.G.D. capacity 
were installed. Also an additional 24-in. 
force main, was laid and connected into 
the distribution system at a different 
point so that force mains as well as other 
important structures are in duplicate. 

These two additional units are operated 
in a similar manner as the original units 
herein mentioned. Our total pumping 
capacity output is approximately thirty- 
eight million gallons per day, which is 
about double the maximum demands made 
during any peak load period, so it will be 
understood we have a large reserve capac- 
ity to meet any emergency. 

The 1923 maximum daily output was 
approximately 9,000,000 gals., and the 
minimum daily quantity pumped was 314 
million gals., the average daily pumpage 
being approximately 5,000,000 gals. Prac- 
tically all services are metered. 

Fire Stream Capacity 

Relative to the works capacity, I might 
add that during a demonstration made in 
the month of August, 1921, and staged to 
determine our ability to furnish sufficient 
water under the 100 lbs. requirement to ex- 
tinguish extensive fires and at which time 
representatives from the National Board of 
Fire Underwriters, the Indiana Inspection 
Bureau, also the State Fire Marshal’s of- 
fices were present, some 28 good effective 
fire-fighting streams were discharged sim- 
ultaneously, and in case of necessity we 
could have doubled that number. This 
demonstration occurred during a time 
when a complete survey of the city was 
being made by the Committee on Fire Pre- 
vention and Engineering Standards, rep- 
resenting the National Board of Fire Un- 
derwriters. 

Some time later when their report was 
made public, a representative of the In- 
diana Inspection Bureau stated that the 
water works systems of Gary and Evans- 
ville have the highest rating from a fire 
protection standpoint of any Indiana 
cities. 

It may be of interest to know the char- 
acter of service given the city during fires. 


MUNICIPAL AND COUNTY ENGINEERING 


157 


In 15 seconds after an alarm is sounded 
the water pressure can be increased and 
maintained at 100 lbs. or better, which 
pressure is generally regarded as much 
higher than the average. Engineers and 
other authorities from various parts of 
the country are amazed with this excep- 
tionally good showing, and have reported 
they have witnessed nothing to equal it. 
Dangers in High Pressure for Fire Service 

While we are required to about double 
the domestic pressure whenever an alarm 
of fire is sounded, and we can readily do 
so, I regard it as a perilous and imprac- 
tical undertaking to the city in general, 
and one which might cause a catastrophe 
at any time. Such methods have proven 
very disastrous in many cities and ours 
may be the next. 

Generally speaking, we pride ourselves 
in handling the more important affairs of 
life with great skill and dexterity, but 
the wisdom of some of us in dealing with 
this matter affecting the public welfare 
may be seriously questioned when the 
methods used are fully understood and 
carefully considered. 

For instance it is common knowledge 
that any structure is most likely to fail 
or break when subjected to the greatest 
strain. In many cities and towns the 
water pressure is greatly increased very 
frequently, thus producing severe and nu- 
merous strains throughout the entire dis- 
tributing system because a fire alarm is 
sounded. This crude method is appre- 
ciated when statistics prove a very large 
percentage of such alarms are false, and 
that a great many fires are extinguished 
in their incipiency by the use of chem- 
icals, or could be put out by comparatively 
small quantities of water available at nor- 
mal pressures, so that in the great) ma- 
jority of instances that the high pressure 
is applied for fire purposes, it actually 
serves no useful purpose but really 
weakens the general water system. Then 
to cap the climax, we are so illogical as 
actually to stage practically all of these 
breaking and failure tests at such times 
and on such occasions when human life 
is at stake and property threatened with 
destruction. Serious failures and breaks 
naturally occur under such stressed con- 
ditions, lives are sometimes sacrificed, 
property losses are enormous and the 
story is repeated. Such folly seems in- 
comprehensible. 


Use of Portable Pumpers Recommended 


It is almost criminal to continue such 
antiquated, hazardous practices in any 
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town or city of considerable size, that so 
places its entire water supply in jeopardy 
when invariably much better service is 
insured in a safe and sane modern method 
by using portable pumpers. 

In so far as public fire protection serv- 
ice is concerned, whatever pressure is re- 
quired to extinguish fires, in excess of 
that ordinarily furnished for general use, 
I believe it should be supplied by portable 
pumpers operated by city fire depart- 
ments. I believe the universal use of 
such pumpers is bound to follow sooner 
or later, and, I believe that Water De 
partments in those cities and towns where 
the normal pressure is not to exceed 60 
Ibs., and the pressure is materially in- 
creased during fires, would make a wise 
investment in the purchase of all pub- 
lic fire hydrants, hereinafter to be in- 
stalled, equipped with steamer connec- 
tions, in addition to the usual two- 
way openings. The distribution mains 
and hydrant connections should be de- 
signed to conform thereto, all in accord- 
ance with the specifications of the Na- 
tional Board of Fire Underwriters. This 
would greatly facilitate matters so that 
when the change-over was put into effect, 
much progress toward that end would 
already have been made. 


Our progressive city officials recently 
placed an order for a powerful 1,000 
G.P.M. pumper, and I hope other machines 
will soon be added to their fire fighting 
equipment, that we may remove a real 
menace to life and property. 


Chlorination 


As has already been mentioned, while 
the design and location of our intake is 
especially favorable to obtain pure water 
at all times, yet as a safety first precau- 
tion the water is regularly dosed with 
liquid chlorine at an average rate of 2 
Ibs. per each million gallons pumped. This 
dosage is indeed small as some cities use 
from four to nine times as much. 

Analysis to determine if the water is 
safe for drinking purposes is regularly 
made by our own representatives, by the 
city chemist and by the State Board of 
Health, so that the public is well pro- 
tected in this respect. 

The speaker has been in charge of the 
Gary water works properties continuously 
from the commencement of operations 
during the year 1907, and has yet to learn 
of a single case of typhoid caused by 
drinking the city water. Health officers 
and others interested who are in a posi- 
tion to know, have held that the few 
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cases of typhoid our city unfortunately 
is burdened with are due to other causes 
such as drinking water from shallow 
wells, so called “imported cases,” etc. 


Statistics show we have the lowest ty- 
phoid death rate of any city in the Calu- 
met region. With a continued betterment 
in sanitary conditions each year, a better 
record is being made. 

Gary is Growing Up 

Gary has a frontage of about twelve 
miles on Lake Michigan. Within the city 
limits the area is about 40 sq. miles, and 
the population is now 75,000 and the 
yearly rate of increase is placed at 18 
percent. Large additions have recently 
been made to the mammoth mills, and 
considering our new industries, the 100,- 
000 mark will be passed within a few 
years. 

A total of 500 acres has been dedicated 
for park purposes. During the last two 
years a half million dollars was expended 
on buildings, grounds, etc., in improving 
and beautifying a 130 acre Lake Front 
Park, which is visited by thousands of 
Chicagoans as well as a large percentage 
of the population throughout the Calumet 
district. 

Distribution System 

The distribution system including sev- 
eral miles serving the old town of Millers, 
now comprises about 90 miles of mains 
ranging in size from 6-in., to 30-in., and 
provide a water supply for approximately 
90 percent of our population, or about 
67,500 people. 

Mains are extended when there is a 
reasonable demand or the gross annual 
revenue equals 10 percent of the improve- 
ment cost. In a number of recent in- 
stances, field investigations disclosed the 
fact there was not then sufficient new 
business available from buildings already 
erected or under construction along the 
proposed lines to equal the 10 percent. In 
such cases and in order to make the ex- 
tensions possible, the subdivision owners, 
or a large property owner, entered into a 
contract with our company, agreeing to 
pay us the difference between ten percent 
on the cost of such new extension, and 
the entire gross revenue received by the 
Water Company from takers of water 
through such new extension during such 
year, until such time as the entire gross 
revenue received from takers of water 
through such new extension equals and 
amounts to the 10 percent. Any revenue 
reeeived from the city for public fire hy- 
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drant rental is credited to the 10 percent 
referred to. 

These parties and others have proven 
it a good investment and good business to 
make such contracts as it results in en- 
hancing the value of unimproved property 
increases the number of their sales be- 
cause there is a much better demand for 
property adjacent to water mains and 
oftentimes the amount the guarantor is 
called upon to pay is so small as to be 
negligible. 

Ordinarily in most cities property own- 
ers pay for the water service pipe from 
the main line. However, where properties 
are adjacent to the main, and most of 
them are, we make the tap, furnish, in- 
stall and maintain the service pipe from 
the main to the property line at our own 
expense. This represents a considerable 
saving to property owners, and we trust 
is appreciated. 

The foregoing paper by Mr. Luscombe 
was presented at the recent annual meet- 
ing of the Indiana Sanitary and Water 
Supply Association. 





LIMITATIONS OF BITUMINOUS SUR- 
FACE TREATMENTS AND BITU- 
MINOUS MACADAM PAVE- 


MENTS UNDER MODERN 
TRAFFIC 


By I. W. Patterson, Chief Engineer, Rhode 
Island State Board of Public Roads, 
Room 11, State House, Providence, 
Rhode Island 

Treatment of this subject in a concise 
and comprehensive manner is made 
rather difficult because of the fact that 
there appears to be insufficient standard- 
ization in the construction and mainte- 
nance of surfacers of these types. In cer- 
tain isolated localities, of course, both se- 
lection of materials and methods of con- 
struction and maintenance have been 
standardized more or less as a result of 
local experiment, but we fail to find sound, 
uniform practice developed as a result of 
intensive scientific research and adopted 
generally throughout the United States. 

Standardization is Lacking 

Not only is standardization in practice 
lacking, but there appears to be a decided 
lack of a well-developed technique sur- 
rounding the construction and mainte- 
nance of both types of roads involved by 
this topic. It would appear perhaps that 
the widespread demand for higher types 
of surfaces has resulted in concentration 
of technical effort upon solution of the 
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many problems involved by the higher 
types, to the detriment of the less ex- 
pensive types. In studying the written 
information pertaining to these surfaces 
one must be impresseu by the facts that 
many of the fundamentals of both types 
of surfaces have not been studied inten- 
sively and that a sufficient amount of re- 
search has not been devoted to roads of 
these types. The comparatively sound 
practice of building or of maintaining 
these roads which is found locally well 
may be considered to exemplify the need 
for intensive scientific study aimed to 
eliminate the many indeterminates en- 
countered by the engineer in his attempt 
to solve the problems incident to estab- 
lishing a rational practice controlling 
these types. 

A third feature which tends to make it 
difficult for a student of this subject to 
arrive at definite conclusions is the ten- 
dency in many, localities to replace sur- 
faces of both types by more expensive 
surfaces, not always perhaps with due re- 
gard to the securing of the ultimate eco- 
nomical life from the cheaper types. Pop- 
ular enthusiasm for good roads in some 
localities seems to have resulted in popu- 
lar disapproval of types of surfaces of 
the so-called cheaper classes. 

Results Secured Not Uniform 

In studying bituminous surface treat- 
ments and bituminous macadam pave- 
ments in the United States, one is partic- 
ularly impressed by the lack of uniform- 
ity in results secured. This fact of course 
tends to prove the previous contention 
that there has been no _ well-developed 
technique advanced for the construction 
and maintenance of these types of sur- 
faces. In certain localities we find almost 
complete failure attending attempts to 
maintain economically under modern traf- 
fic surfaces of both types. In close prox- 
imity to these localities frequently we 
find marked success attending the main- 
tenance under modern traffic of one or 
both of these types of surfaces. It is be- 
lieved by the writer that there are no 
other types of surfaces which have pro- 
duced more variable results under mod- 
ern traffic than have the two types cov- 
ered by this paper. 

More Study Needed 

It has been alleged, and perhaps rightly, 
that the scientific thought devoted to bi- 
tuminous surface treatments and to bi- 
tuminous macadam during recent years 
has retrogressed rather than advanced. 
The use of bitumens for surface treat- 
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ments and for binders in the construction 
of bituminous macadam pavements were 
among the first methods adopted by high- 
way engineers in the neighborhood of fif- 
teen years ago in their attempt to stem 
the tide of disaster which threatened ex- 
isting road surfaces at that time as a re- 
sult of the inception of motor vehicle traf- 
fic. At that time and for several years 
thereafter a great deal of study was de- 
voted to the problem incident to the use 
of bitumens in the manners referred to. 
Later, it appears that less and less study 
has been devoted to these types, so we 
are unable to point to a great deal of re- 
cent innovation in the technique sur- 
rounding the construction and mainte- 
nance of these types of surfaces. 

The aim of the writer in treatment of 
this subject, first, is to discuss the service 
rendered by both types of surfaces under 
modern traffic and, second, to point out 
certain unfortunate circumstances sur- 
rounding the construction and mainte- 
nance of these surfaces which perhaps 
may account for the extremely variable 
results which are so apparent. 


Bituminous Surface Treatments 
Bituminous surface treatments are ap- 
plied to many types of road. Earth, sand- 
clay, gravel and macadam are some of the 


surfacing materials to which bitumen is 
applied extensively. Surface treatments 
also are applied to roads of each type 
which are in variable condition and which 
are surfaced with materials far from uni- 
form in quality. It would appear, there- 
fore, that a discussion of the limitations 
of bituminous surface treatments neces- 
sarily must include a discussion of the 
influence of various types of roads in 
various conditions upon the probable suc- 
cess of surface treatments. 

It may be questioned seriously if suf- 
ficent attention has been devoted to the 
problem of correlating surface treatment 
to the type and condition of the road. A 
great deal of the written matter pertain- 
ing to this subject has to do primarily 
with the virtue of bituminous materials 
of various types employed for surface 
treatment. It is very apparent that the 
character of surfaces to be treated has a 
very decided influence upon the results 
obtained from surface treatment with bi- 
tumens. In view of the tremendous 
amount of bituminous surface treatment 
accomplished annually in the United 
States it would appear perhaps that there 
is a decided need for research aimed to 
eliminate some of the many indetermi- 
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nates encountered by engineers in this 
particular phase of work, especially in re- 
gard to the correlation of the material to 
the character and condition of the road. 


Best Field for Bituminous Surface 
Treatments 


Bituminous surface treatments in gen- 
eral appear to be more effective when ap- 
plied to surfaces consisting in large part 
of coarse, granular material. <A large 
percentage of fine particles in the ma- 
terial composing a road does not appear 
to be conducive to the success of bitu- 
minous surface treatment. It is a matter 
of common knowledge, of course, that the 
surface treatment with bitumen of earth 
roads and sand-clay roads ordinarily does 
not produce excellent results. Except up- 
on the ground of expediency, therefore, 
it is doubtful if bituminous surface treat- 
ment should be applied to roads of these 
types. As compared with other methods 
of maintenance, it is doubtful if treat- 
ment of earth and sand-clay roads with 
bitumen adds sufficiently to the service 
of such roads to justify the expense. This 
is particularly true in the North where 
the effect of frost very frequently is seri- 
ous upon roads of these types, provided 
they carry a considerable amount of traf- 
fic during the spring thaws. 

Gravel roads have been surface-treated 
with bitumen successfully for many 
years. Observation of results secured 
from bituminous surface treatment of 
gravel roads appears to justify the state- 
ment that the character of the gravel 
has a great deal to do with the success 
of surface treatment and should have a 
great deal to do with the selection of the 
material for surface treatment. Some of 
the so-called natural road building grav- 
els, containing a considerable amount of 
fine material which serves as a binder, 
do not respond well to treatments with 
certain bituminous materials which give 
excellent results when applied to coarse: 
gravel, which demands wetting and roll- 
ing in order to secure proper consolida- 
tion. 

New England Experience 

In New England, where State road 
building began at a very early date, some 
of the State highway systems were sur- 
faced originally in considerable part with 
gravel. Funds have not been forthcom- 
ing in sufficient amount to replace these 
surfaces as the traffic has increased. We 
find in New England, therefore, a large 
mileage of gravel surfaces subjected to 
fairly heavy traffic. 
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Experience in New England appears to 
indicate that, aside from the dust nui- 
sance, an untreated gravel road may 
carry successfully and economically a 
traffic as great as 500 vehicles per day. 
If traffic of several thousand vehicles per 
day passes over gravel roads, the experi- 
ence in New England appears to indicate 
that surface treatment is advisable. 
There is to be found in New England a 
considerable mileage of gravel roads, sur- 
face-treated with bitumen, which carries 
between 2,000 and 2,500 vehicles per day 
during about seven months of the year, 
at a total cost of maintenance of approxi- 
mately $1,400 per mile per year. These 
roads, in large part, render an excellent 
service to traffic, and there appears to be 
no well-founded objections to these roads 
except perhaps upon the ground of their 
high cost of maintenance. 


Considerations of Economy 


In discussing the economy of these 
roads we must consider first, that the 
building of the roads, involving as it 
did a comparatively low initial cost, has 
provided facilities for traffic far greater 
than could have been provided if more 
expensive types only had been selected. 
In a great many cases also the annual 
cost of maintenance is no greater than 
the annual interest upon the investment 
for some of the more expensive types of 
surfaces plus the annual maintenance 
cost of the more expensive types. A 
study of economy, of course, is incom- 
plete without consideration of the service 
rendered by the roads. Well-maintained 
gravel surfaces are popular with the 
motoring public in a considerable portion 
of New England, simply because these 
roads are maintained in good condition 
at all times. There appears to be insuf- 
ficient ground for criticism, therefore, 
that the service rendered by gravel roads 
in New England in general is not eco- 
nomical. 


Effects of Truck Traffic 
In some localities in New England it 
has been noted that truck traffic is de- 
cidedly detrimental to gravel roads sur- 


face-treated with bitumen. This appears 
to be especially true during the spring 
thaws, when the roads, of course, are in 
their weakest condition. In the cases of 
roads carrying between 2,000 and 2,500 
vehicles per day, therefore, it may be 
questioned if economical service from 
gravel roads will follow if truck traffic 
constitutes a large percentage of the 
total traffic. Definite information per- 
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mitting an accurate estimate of the 
amount of truck traffic which a gravel 
road will stand successfully appears to be 
lacking. It is the opinion of a number 
of New England engineers, however, that 
a percentage of truck traffic to the total 
traffic in excess of 5 percent causes con- 
siderable injury to surface-treated gravel 
roads subjected to a total traffic of from 
2,000 to 2,500 vehicles per day. 


Effects of Frost 


Since the alleged inability of gravel 
roads to stand up under the combined 
effects of traffic and of frost action some- 
times is considered to be the limiting 
feature of the service rendered by gravel 
roads, the effect of frost perhaps is 
worthy of special mention. We observe 
frequently gravel roads_ subjected to 
traffic throughout the entire year which 
appear to be affected by frost to a neg- 
ligible degree, and we observe upon the 
other hand instances of serious rutting 
and heaving of gravel roads, both 
untreated and treated with bitumen. Ex- 
cessive destructive effect of frost action 
upon gravel roads in many cases, of 
course, may be attributed directly to 
peculiarities of the subsoil below the 
gravel surface. In some cases, however, 
it appears reasonable to presume that 
the type of gravel has a considerable 
influence upon the effect of frost. 

Excess of fine material in the gravel 
without doubt tends to promote capil- 
larity in the gravel, and tends thereby to 
intensify the effect of frost action within 
the layer of gravel. It would appear, 
therefore, that a study of gravel suitable 
for use in the construction of gravel roads 
should include a study of the capillarity 
of the material. In some sections the 
separate deposits of gravel available for 
road building are very uniform in char- 
acter. In other sections, however, gravel 
is extremely variable in character, per- 
mitting selection of the better qualities. 
Excessive frost action, of course, may be 
so serious in its effect upon the service 
rendered by gravel roads that it appears 
to be worth while to do more than is 
done generally to attempt to eliminate 
frost action so far as is economical and 
practicable. 

Although we find instances of traffic 
over gravel roads in amount exceeding 
2,500 vehicles per day, it is doubtful if 
surface-treated gravel is economical for 
traffic any greater. It is true, of course, 
that some types of gravel cannot carry 
economically when surface-treated with 
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bitumen a traffic as great as 2,500 vehicles 
per day. 
Selection of Gravel 

The lack of uniformity in results ob- 
tained from the surface treatments of 
gravel provides an almost insurmountable 
obstacle to a successful attempt to state 
specifically how much traffic roads of this 
type can carry successfully. It may be 
questioned if the features influencing the 
selection of gravel for the construction of 
gravel roads perhaps have not, in usual 
practice, been confined to the features 
productive of the best results untreated. 
There appears to be some reason to doubt 
whether or not the best results from 
bituminous surface treatment of gravel 
roads follow from the use of gravel in 
the construction of the road which gives 
the best results untreated. This feature 
is believed to be worthy of a more in- 
tensive study than yet appears to have 
been made of it. 


Surface Treatment of Macadam Roads 


Surface treatment of macadam roads 
offers a problem somewhat different from 
the problem of surface treatment of the 
types mentioned previously. A macadam 
surface ordinarily is more readily freed 
from fine particles interfering with the 
success of surface treatment, and the 
structure of a macadam road also is more 
rigid than the structures of the types 
mentioned previously, except perhaps the 
better class of gravel roads. Surface 
treatment of macadam roads, of course, is 
a practice which has been in vogue in 
municipalities and upon State highway 
systems for a long time. Macadam sur- 
faces appear to lend themselves to treat- 
ment with heavy materials more readily 
than do the types mentioned previously. 
In some sections the success attending 
the surface treatment of macadam sur- 
faces with bitumen, considerably heavier 
than ordinarily is considered suitable for 
work of this class, provides a very inter- 
esting study. 

Value of Priming Coat 

The value of a so-called priming coat, 
employed initially upon macadam sur- 
faces which have not been surface-treated 
with bitumen previously, also is an inter- 
esting phase of the problem of surface 
treating macadam roads. Unusually good 
results appear to have followed from the 
use of a light priming coat, followed after 
a few weeks by a heavy material which 
well could not be used for the initial 
application. The use of the heavier ma- 
terials at intervals of several years rather 
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than the use of lighter materials each 
year, with the exception perhaps of one 
year in three, perhaps is worthy of 
greater study than yet has been devoted 
to it. 

As in the case of gravel roads, we find 
that results from bituminous’ surface 
treatment of macadam roads vary greatly. 
In southern New England comprehensive 
systems of state roads were built during 
the period in which macadam roads were 
considered to be the best roads possible 
to build in rural sections. The problem 
of maintaining these roads, many of 
which were built before the beginning of 
the present century, has been a diffi- 
cult problem to solve. Surface-treated 
macadam roads have given very good 
service in southern New England at a 
cost in the neighborhood of $1,200 per 
mile per year under traffic between 2,500 
and 3,000 vehicles per day during seven 
months of each year. 

In the case of macadam roads, resur- 
facing with a higher type of top is not 
as expensive an undertaking as is the 
case with the types of surfaces mentioned 
previously. For that reason, perhaps, it 
may be questioned if it is economy to 
surface treat gravel roads carrying a 
traffic in excess of 2,000 vehicles per day, 
unless it is financially impossible to re- 
surface them. 


Macadam roads, of course, also are 
affected by frost action, especially when 
they are called upon to carry a fairly 
heavy traffic during the spring thaws. 
The effect of frost action upon a macad- 
am road should be considered in planning 
the surface treatment. The better classes 
of surface treatment very well may be 
considered out of order in the case of 
macadam roads which are seriously af- 
fected by frost action, simply because the 
surfaces inevitably will be destroyed dur- 
ing the spring months. If it is impossible 
to carry out preventive measures aimed 
to eliminate frost action, therefore, it is 
believed the cheaper treatments are more 
economical in the end. 

Surface treatment of some of the higher 
types of bituminous pavements, of course, 
is a maintenance measure. The surface 
treatment of bituminous macadam roads 
is considered later in this paper. 
Treatment of Bituminous 

cretes 

The surface treatment of bituminous 
concretes is resorted to periodically as a 
method of restoring the surface. This 
class of work, within the scope of this 


Surface Con- 
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topic, apparently should be limited only 
to a discussion of the efficacy of surface 
treatment of bituminous concrete pave- 
ments as compared with the plan of elim- 
inating surface treatments and resurfac- 
ing or completely replacing the bitumin- 
ous concrete surface when the wear neces- 
sitates it. Judicious surface treatment of 
bituminous concrete pavements appears 
to place the pavement in substantially as 
good condition as it was originally, unless 
of course there is some fundamental fault 
inherent to the pavement. Perhaps, 
therefore, we are justified in stating that 
the traffic limitations of a surface treat- 
ment applied to bituminous’ concrete 
pavements is identical with the traffic 
limitations of that class of pavement. 


Bituminous Macadam 


The practice of constructing and main- 
taining bituminous macadam pavements 
is extremely variable. In discussing 
pavements of this type, therefore, we 
must not presume that we are discussing 
a type of pavement which is standardized 
in construction and in maintenance to the 
extent which many of the higher types 
are standardized. We find numerous in- 
stances of dismal failure of bituminous 
macadam pavements under comparatively 
light traffic. Upon the other hand, we 
find certain instances of the rendering of 
very economical service of pavements of 
this class under heavy traffic. In connec- 
tion with a discussion of the traffic limita- 
tions of this class of pavement, therefore, 
the lack of standardization and the lack 
of uniformity in results secured present 
difficult problems. 

Our results with bituminous macadam 
in Rhode Island fail to disclose any defi- 
nite relationship between volume of 
traffic and cost of maintenance. This 
would appear to indicate, of course, that 
features of design, construction and main- 
tenance are of tremendous importance so 
far as service rendered by the pavements 
is concerned. In our attempt to deter- 
mine the limitations of bituminous 
macadam upon our State highway system 
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in Rhode Island, very frequently we are 
confronted by paradoxes such as the low- 
est maintenance costs upon the projects 
carrying the greatest traffic. This study, 
however, leads us to the conclusion that 
bituminous macadam pavements are capa- 
ble of standing very heavy traffic, pro- 
vided an intensive study of these pave- 
ments succeeds in eliminating a number 
of very common faults both in connection 
with construction and in connection with 
maintenance. We are at a loss to account 
many times for the paradoxes in our ex- 
perience of the type referred to pre- 
viously. 

The accompanying table of costs of 
Rhode Island bituminous macadam pave- 
ments is of interest. 

Two of the sections built in 1913 were 
resurfacing projects over old macadam. 
These sections were replaced during 1923. 
Except for this replacement of two very 
cheap jobs, all of our bituminous ma- 
cadam is carrying traffic successfully. 


Progressive corrugation of the surfaces 
of bituminous macadam is considered by 
some to be the most serious feature limit- 
ing the service rendered by these pave- 
ments. It is true, of course, that this 
fault is very much in evidence in many 
sections. This fault, however, is believed 
not to be inherent to pavements of this 
class, but due rather to unfortunate selec- 
tion of materials or to unfortunate fea- 
tures incident to construction. The mat- 
ter of elimination of progressive corruga- 
tion is not considered to be within the 
scope of this paper, but it is a matter 
having a great deal to do with the limita- 
tion of bituminous macadam pavements 
under modern traffic and is therefore a 
subject deserving of careful study. 

Traffic Borne in Rhode Island 

The bituminous macadam pavements 
upon the State highway system of Rhode 
Island are called upon to carry traffic 
varying from approximately 1,000 vehi- 
cles of all classes per day to traffic of 
approximately 7,000 vehicles of all classes 
per day during seven months of each 


COST DATA ON RHODE ISLAND BITUMINOUS MACADAM PAVEMENTS. 


Prevailing Width 
of Pavement 
14 ft. 

18 ft. 

18 ft. 

18 ft. 

18 ft. 

18 ft. 

18 ft. 


Year of 
Construction 


Average Cost of 
Pavement per Mile* 
$ 7,660.27 
8,417.65 
12,067.83 
17,207.83 
18,333.53 
18,616.07 
23,730.64 


Average Maintenance Cost 
per Mile of Pavemeint per 
Year Since Construction**® 

$153.35 

112.82 

217.01 

186.85 

114.35 

103.04 

31.33 


*Cost of pavement only, exclusive of costs of grading, foundations and drainage. 


**Cost of maintenance of pavement only. 
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year. Since our State is primarily indus- 
trial throughout and since our population 
is dense, the traffic over our roads, of 
course, is heavy during the winter 
months. Snow removal upon all State 
roads is considered in our State to be 
absolutely essential and is carried out. 
Of this total traffic motor trucks here 
constitute from 200 to 600 vehicles per 
day, and this traffic varies little with 
the seasons. 

Importance of Refinement of Method 

As an indication that refinement of 
method of construction and maintenance 
perhaps is of the greatest importance in 
the case of bituminous macadam pave- 
ments, it is interesting to note the cost 
of maintenance of the projects completed 
during very recent years with the costs 
of maintenance of the projects completed 
previously. For three years following 
1916 the bituminous macadam pavements 
constructed during that year cost an 
average of $77.50 per mile per year for 
maintenance. The projects constructed 
during 1920 cost, during the following 
three years, for maintenance, an average 
of $31.33 per mile per year. Traffic over 
the State roads of Rhode Island, of 
course, increased greatly during the 


period from 1916 to 1920, and this illus- 


tration is offered of the possibilities af- 
forded for the development of rational 
methods of construction of bituminous 
macadam pavements to the end that the 
very common faults of these pavements 
may be eliminated. The lower mainte- 
nance costs of the projects completed in 
1920, we believe, is attributable only to 
greater care in connection with the 
innumerable details of construction. 


Faulty Maintenance Methods 

Questionable methods of maintenance 
also, we believe, account for a great deal 
of variation in results secured from the 
use of bituminous macadam pavements. 
It is the practice in Rhode Island to re- 
duce the number of resealing operations 
to a minimum. Progressive corrugation 
of bituminous macadam pavements, we 
believe, is stimulated greatly by the appli- 
cation of excess of bitumen upon the sur- 
face. In our practice of maintenance, 
therefore, local resealing only is resorted 
to until a large percentage of the total 
area displays evidence of a need for 
resealing. Several of the projects con- 
structed in 1913 yet have not been re- 
sealed except locally. Under our plan of 
maintenance of bituminous macadam 
pavements the materials and methods 
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employed in original construction are ad- 
hered to strictly. This practice is fol- 
lowed because of our belief that it pro- 
motes the preservation of uniformity of 
the surface and thereby adds to the 
economical life of the pavement. We do 
not favor any plan of maintenance which 
iends toward lack of uniformity of 
surface. 

Apparently we must consider that re- 
sealing of bituminous macadam surfaces 
is a necessity sooner or later. In plan- 
ning such surface treatments, however, it 
appears that the greatest care must be 
taken, both in regard to selection of mate- 
rials and in regard to the methods and 
amounts of application. Surface treat- 
ment of bituminous macadam pavements, 
judiciously carried out, appears to re- 
store these pavements to their original 
condition very effectively. 


Foundation Treatment 

Foundation weakness many times limits 
directly the service rendered by bitumin- 
ous macadam pavements. The structural 
strength of such pavements is negligible, 
so it cannot be presumed that the pave- 
ments are capable of carrying traffic suc- 
cessfully over unstable subsoil without 
careful attention to the foundation prob- 
lem. It is true, however, that these pave- 
ments are capable of withstanding with- 
out apparent serious damage considerable 
distortion due to frost action. For that 
reason it does not appear to be necessary 
in the design absolutely to eliminate all 
effect of frost action upon the pavement. 
So-called insulating layers of permeable 
material directly below the pavement 
have been found to be very effective over 
heavy, retentive subsoil. 


The Binder 

It appears also to be essential to make 
a careful study of the problem of the cor- 
relation of the binder to the quality of 
crushed stone. Binders which produce 
excellent results with certain rock give 
mediocre or even poor results when com- 
bined with other types of rock. Research 
into this phase of bituminous macadam 
pavements perhaps would result in the 
elimination of much of the variation in 
results secured at present. 

So far as our results in Rhode Island 
are concerned, it appears that bituminous 
macadam pavements 18-ft. or 20-ft. in 
width will render economical service 
when subjected to traffic in excess of 
5,000 vehicles per day. In order for pave- 
ments to carry that amount of traffic suc- 
cessfully, however, more attention to the 
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details of design, construction and main- 
tenance is necessary than is given in 
usual practice. 

The foregoing paper, by Mr. Patterson, 
was presented at the Tenth Annual Con- 
ference on Highway Engineering, recently 
held at the University of Michigan, at 
Ann Arbor. 





THE TENDENCY TOWARD CEN- 
TRALIZATION OF POWER 
DEVELOPMENT 


By W. L. Abbott, Chief Operating Engineer, 
Commonwealth Edison Co., 72 W. 
Adams St., Chicago, Ill. 


All United States is divided into four 
parts—East, South, West and Middle 
West. 

To locate the boundaries of these parts 
to the satisfaction of all concerned would 
require the services of a board of arbi- 
tration. But, with violence to and disre 
gard for the opinions of others, I have, 
for the purpose of this paper, which deals 
only with the Middle West, included in 
that part Western Pennsylvania and East- 
ern Kansas, and everything from the 
southern borders of Missouri and Ken- 
tucky north to the Great Lakes and the 
Canadian border. 

It is a great empire, comprising 66,000 
square miles and having a population of 
40,000,000 inhabitants. It all lies in the 
Mississippi Valley, and scarcely 1 per 
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cent of it can be rated as mountainous, 
its broad stretches of prairie and forest 
lands having in general such slight de- 
clivity and absorbent soil that the water 
run-off, excepting that lost in floods, does 
not exceed one-fifth of the precipitation, 
and its placid streams for the greater 
part of their courses flow to the lakes 
or sea with a slope of half a foot to the 
mile. 


Such a gentle fall of course makes pos- 
sible relatively little water power, con- 
sidering the length and breadth of the 
streams, but as compensation, because 
these streams have not eroded the soil, 
the prairie states, with their unrivaled 
fertility, will some day support a teeming 
population of hundreds of millions, 
whose increasing clamor for power must 
be satisfied principally, as now, by coal 
drawn from their own great stores. 


What Various States Are Doing 

Fig. 1, adapted from a similar illus- 
tration which appeared a few years ago 
in the “Electrical World,” is an ingenious 
redistribution of the map area of the 
country, designed to show up the various 
states in their electrical importance as 
was the situation about a year ago. This 
map, which represents relative kilowatt 
hour production, is doubtless a fairly 
accurate relative representation of the 
installed kilowatt hour capacity in the 
whole country. In this classification, as 
in many others, New York stands at the 
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FIG. 1—REDISTRIBUTION OF AREA OF THE UNITED STATES ACCORDING 
TO ELECTRICAL IMPORTANCE. 
The Map Shows Relative Kilowatt Hour Production. 
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head with 40 per cent of its output com- 
ing from its water powers, principally 
those at Niagara. Next in order comes 
Pennsylvania; then California, 80 per 
cent of whose electrical output is gen- 
erated by water power from its im- 
pounded mountain streams. Illinois is 
fourth, 95 per cent of its output coming 
from coal. Ohio is fifth, 99 per cent from 
coal; Michigan, sixth, 32 per cent of its 
output from water. West Virginia, a 
mountainous state, is ninth, with only 2 
per cent of its output from water power, 
and Kentucky, also a mountainous coal 
state, has as yet developed practically no 
water power. Idaho and Montana, along 
in the middle of the list, get less than 
1 per cent of their power from burning 
fuel. 

Development of Electric Lighting 

Industry 

The development of the electric lighting 
industry has been pretty much the same 
in all communities—originally some indi- 
vidual installed a small isolated plant 
for his own service; later, as an accom- 
modation, he extended that service to 
neighbors. In time a number of these 
lighting systems were consolidated as a 
central station and became a _ separate 
business. Two or more of these stations, 
as neighbors, would become so violently 
competitive that consolidation was inevit- 
able to prevent destruction. 

Consolidation on the Increase 

This process of enlarging and consoli- 
dating has continued ever since and is 
still continuing. Few, if any, large cities 
now have more than one lighting com- 
pany, and the lighting business of neigh- 
boring towns and smaller cities is being 
grouped into vast systems, whose trans- 
mission lines cross state lines and, being 
supplied with power from large and effi- 
cient plants located at strategic points, 
render a service whose dependability and 
cheapness could not possibly be ap 
proached by the smaller systems which 
were consolidated to make the larger 
ones. Evidence of this fact is given by 
the coal mines, which no longer can 
afford to generate their own power with 
their own slack, but instead are taking 
it from high voltage transmission lines 
fed from some distant power house, which 
burns perhaps the screenings from the 
same mines, with its original cost in- 
creased by a freight charge. 

Power Consolidation Reduces 

Demand 
In this connection it would be of inter- 
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est to trace how this consolidation of 
power- has reduced the fuel demand. 
Originally a manufacturer installed a 
dynamo driven from a belt off the main 
shaft, a hand-fired boiler and plain slide- 
valve engine for prime mover, usually 
operating at about half capacity, and of 
that amount of power probably one-half 
was lost in friction. Under such condi- 
tions, 20 lbs. of coal per kilowatt hour 
would be fair. The next step was to 
install a high-speed engine of 100 H. P., 
driving belted generators, which would in 
a day’s run—full load and light load— 
produce a kilowatt hour on say 15 Ibs. 
of coal. The next step was the consoli- 
dation of two or more of these isolated 
central stations into a group, supplied 
with power from the best and best-located 
plant of the group. It was found that 
with an improved load factor and larger 
units, the coal consumption was reduced 
to 10 lbs. per kilowatt hour. The next 
step was to connect these groups into 
larger ones of 5,000 kilowatt capacity, 
favorably located as regards condensing 
water and rail connections, having com- 
pound condensing engines and capable of 
delivering a unit of energy for 6 lbs. of 
coal, and when turbines were substituted 
for the reciprocating engines the coal 
consumption dropped to 4 lbs. A plant 
of this size can reach out its arms and 
gather in all the business within a radius 
of 30 miles or so. 
Connecting Middle West Plants. 


This was about the most efficient com- 
bination of station power and transmis- 
sion lines, unless it happened that the 
power demands of the city in which the 
plant was located were such that the use 
of turbines up to 10,000 kilowatt capacity 
was practicable, in which case the effi- 
ciency was further improved to 3 lbs., 
warranting the construction of still 
longer lines to reach more remote locali- 
ties. But the process of consolidation is 
not stopping there. The tendency now is 
to connect all of the power of the Middle 
West into plants having a capacity of 
40,000 kilowatts or more and an efficiency 
of 2 lbs. of coal per kilowatt hour. This 
is brought about by the development of 
higher tension transmission, by the in- 
creasing density of power all over the 
country, and by the increasing cost of 
fuel, which in many cases renders the 
cost of power prohibitive when generated 
in small quantities. 

Little Water Power in Middle West 

It is frequently remarked that the 
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Middle West is under great handicap be 
cause it has so little water power. It is 
even suggested that hydro power from 
the Rocky Mountains, more than a thou- 
sand miles distant, be transmitted here 
on high tension lines to conserve our coal 
and lower the cost of power. 


This proposition, although interesting 
and having some elements of plausibility 
when considered in the light of what the 
mountain states are themselves doing 
with this power, is, upon analysis, wholly 
absurd, as it is unable to compete in 
price with power generated with coal 
from our own coal fields. It is also sug- 
gested that the power plants be located 
at the mine and the power sent from 
thence to the remote center, where it is 
principally to be used, thus saving the 
cost of the railway haul. But for some 
reason this is not done in any large way, 
the obvious explanation being that with 
summer temperatures, 500 lbs. of circulat- 
ing water are required for each pound 
of coal burned, and with a plant develop- 
ing 50,000 kilowatts there would be re 
quired in the neighborhood of 200 cubic 
feet of water a second for condensation, 
and streams of that flow in summer 
rarely abound on the prairies near coal 
mines, while the cost per kilowatt of a 
transmission line for a plant of less 
capacity would be prohibitive. 

It is true that a smaller supply of 
condensing water might serve such a 
plant if cooling towers or a cooling pond 
were used, but if the heat of 60 tons of 
coal be used each hour principally to 
warm up the water in such a pond, its 
temperature would be bound to go far 
above that of the atmosphere, with mate 
rial reduction of plant efficiency and 
capacity. 

Rail Transmission of Power Still Cheaper 
Than Wire Transmission 

This is the obvious and usual reason 
given why steam electric power is not 
developed in quantity at the mines and 
transmitted long distances by wire, and 
while this answer is usually correct and 
sufficient, it is not always so, as there 
are many places where coal is produced 
on the banks of rivers, and yet the coal 
leaves the mines by rail for power plants 
100, 200 or 300 miles away. We are, 


therefore, forced to the conclusion that 
rail transmission of power in large quan- 
tities is still cheaper than wire transmis- 
sion, and, curiously enough, the greater 
the distance the less advantageous be- 
comes electric transmission. 


MUNICIPAL AND COUNTY ENGINEERING 


167 


Illustrative Problem 

To illustrate, assume a water power 
capable of generating 100,000 kilowatts 
and a coal mine, each 100 miles from a 
large market for power. Assume also 
that a steam-electric plant can be built 
for $120 a kilowatt of capacity, and that 
the water power can be developed at a 
cost of $200 per kilowatt; a high voltage 
double-tower line of two circuits each 
will cost $35,000 a mile; coal can be 
bought at the mine for $2.25 a ton, and 
that a kilowatt hour can be generated on 
1.8 lbs. of coal, load factor 75 per cent 
and transmission losses 1 per cent for 
each 20 miles. While we are about it, 
let’s also see what the relations would 
be at 200 miles and at 300 miles. 

Problem: Shall we (a) develop the 
water power and transmit the energy; 
(b) build the steam plant at the coal 
mine and transmit, or (c) build a steam 
plant where the power is to be used and 
ship the coal to it from the mine? 


How Railroad Coal Freight Schedules Are 
Made Up 

Right here it might be interesting to 
railroad men to have a layman explain 
the system by which railroad coal freight 
schedules are made up. I do not know 
that there really is a system by which 
these schedules are constructed, but here 
is a rule that will loosely fit most of them 
in this locality: A charge of four-tenths 
of a cent a ton mile, plus a base rate of 
$1.00 a ton. 

For example, from Braidwood to Chi- 
cago is 57 miles; multiplying by 0.4 cts. 
gives 23 cts.; adding the base rate of $1.00 
gives $1.23. The actual rate is $1.48. 
From Danville to Chicago is 123 miles. 
This, by the formula, should be $1.49; 
the rate is $1.55. Springfield, 185 miles 
away, should have a rate of $1.74; it is 
$1.65. Harrisburg, 306 miles distant, 
should have a rate of $2.24; it is $2.16. 
Applying this freight rate formula to the 
problem above stated, we obtain the re 
sults given in Table I. 


From Table I it appears that, with coal 
at prevailing prices in this territory, 
water power within 200 miles of the 
place where its power can be used has 
some intrinsic value as such, but beyond 
that distance it had better be developed 
for its scenic value; while in case of a 
power plant at the mine mouth and with 
an abundance of condensing water at 
hand, it, too, would be outclassed by a 
power house supplied by rail-borne coal, 
located in the big city 100 miles or more 
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TABLE I! 
Steam at Steam in 
Hydro Mine City 

100-Mile Line: 
ee ae I oie ermine $21,000,000 $12,600,000 $12,000,000 
IE Ge I as isetsencensceienceeiierensartmnnicdenmanniarratn 3,675,000 Saree —sitsé(sititnenibn 
RS asters $24,675,000 $16,275,000 $12,000,000 
Overhead at 12% ai landltiapiiuaetainieons $ 3,000,000 $ 1,853,000 $ 1,440,000 
ene eee arene eee (622,999) (592,000) 
I Ne so icansbigusontns uiebeneuadeaelenneiiolenbide 1,400,000 1,332,000 
ce ceacliba china 829,000 
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200-Mile Line: 








$ 3,000,000 


$ 3,253,000 





$ 3,691,000 


a amr I” TN oie ascalateoemaios $22,000,000 $13,200,000 $12,000,000 
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PN acl $29,350,000 $20,550,000 $12,000,000 
ON NN i ccs oeulmaeeaniell $ 3,532,000 $ 2,466,000 $ 1,440,000 
Se MIN, MIND on eek OO (651,000) (592,000) 
RIESE EOS A Pear cto a Noe RN Ca E NA meneee TTE 1,465,000 1,332,000 
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300-Mile Line: 





$ 3,532,000 


$ 3,931,000 





$ 3,944,000 


i OS ne Ree EEE $23,000,000 $13,800,000 $12,000,000 
co ES ee SPR acai Rae aS 11,025,000 Soaeee  =———i(‘é‘Nintininailbanbn 

SN Perce Ss 2a ee cae ee ee Le ek $34,025,000 $24,825,000 $12,000,000 
nL | a eee ene ee ee ve $ 4,080,000 $ 2,980,000 $ 1,440,000 
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I ek a 1,532,000 1,332,000 
SPIE SosScloeccotccoesdpesteatcissisimeRc mount ontecnibiiausnaasniaaka “ulead — Npmeatai, 1,302,000 


distant where the power is to be used. 

This estimate is based on using a 
double-tower line of two circuits each on 
a private right-of-way with the best mod- 
ern construction, designed to carry at 75 
per cent load factor the 100,000 kilowatt 
base of a load that would amount to 
350,000 kilowatts. 

If the hydro plant or the steam plant 
at the mine were obliged to carry enough 
of the load to reduce its load factor to 
50 per cent, it is probable that all three 
would be on about the same basis at 100 
miles, and beyond that distance the 
plants operating over transmission lines 
would begin to fall behind the plant lo- 
cated near the place where its power is 
to be used. 

It is nevertheless true that some water 
powers near coal mines are being de- 
veloped, but it is also true that in most 
cases such developments are economic 
errors, and it is often being done because 
an undeveloped water power is a menace 
to the local power company if it is left 
undeveloped. Not because some potential 
rival could make money by the develop- 
ment, but because he might not know 
that he could not. 

Fig. 2 is a map showing the distribu- 
tion lines of the territory discussed, and 
also showing by dots and circles the cen- 
ters where the power is generated and 
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used. 
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indicated by dots. 
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The smallest circle shown repre- 
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power stations of less than 500 kilowatts 
and not connected up to another center 
do not appear on the map. The developed 
central station power of this territory is 
4,800,000 kilowatts. Two or more towns 
connected by transmission lines indicate 
a consolidation or at least a federation 
of interests. 

The lines and circles on the map show 
with remarkable distinctness, as would be 
expected, the manufacturing centers and 
the districts of greatest population, be- 
ginning at Pittsburgh on the east, fol- 
lowing along the lakes to Detroit, and 
then across the lower Michigan peninsula, 
through a number of flourishing manu- 
facturing towns, down to the south end 
of Lake Michigan, where the various 
power plants of the Commonwealth Edi- 
son Company are shown in the area of 
one grand circle, which is the dominat- 
ing feature of the whole map. Within 
the circle, but not included in its area, 
are circles denoting various other power 
houses in the Chicago district, but out- 
side of Chicago proper. 

Farther north is a circle which in- 
cludes the combined power of Milwaukee 
and Racine, together with some energy 
received over a high tension line from 
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the water power development on the Wis- 

consin River at Kilbourn and Prairie du 
Sac. Farther northwest is a larger cir- 
cle, denoting the power of Minneapolis, 
and a smaller one within the larger, 
showing the generating capacity in St. 
Paul, and north and east is’the com- 
bined power of Duluth and West Supe- 
rior, with something fed in over a trans- 
mission line from water powers farther 
northwest. 

Going down the Mississippi River, the 
first development of any consequence is 
that of the tri-cities—Davenport, Moline 
and Rock Island, and farther down is 
the Keokuk water power, shown by a 
broken circle. The greater part of this 
power is sent to St. Louis over a 110,000- 
volt transmission line, and is included in 
the area surrounding that city. The 
circle showing the installed generating 
capacity at Kansas City, Mo., surrounds 
the circle indicating the power installed 
at Kansas City, Kan.; Joplin, Mo., and 
Wichita, Kan., are features in the south- 
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west corner of the map. In Indiana, 
Indianapolis, New Albany and _ Fort 
Wayne are the cities using most power. 
In Ohio power is more evenly distributed 
among its numerous thriving manufactur- 
ing cities than in any other state. All 
over Ohio, Indiana, Michigan and Iowa, 
and, to a lesser extent, Wisconsin and 
Minnesota, the small towns and villages 
are connected together on tie lines of 
less than 40,000 volts, and fed from some 
centrally located power system in one of 
the larger towns. 

Of this whole territory, about one-sixth 
of the power is hydraulic and five-sixths 
steam, the largest single water power 
being that at Keokuk, which is something 
over 100,000 kilowatts. The next largest 
series of water powers is in the Southern 
Michigan peninsula, aggregating 86,000 
k. w., located on water powers along 
the Au Sable, Manistee and Grand 
shed running the length of the southern 
peninsula and having an elevation of 
500 ft. above the lakes. This water power 


CENTRAL STATION POWER DISTRIBUTION 
OF THE 
MIDDLE WESTERN STAIES 


DISTRIBUTION LINES OF THE 


MIDDLE WEST. 


Dots and Circles Show Centers Where Power is Generated and Used. 


Central Stations 


of Less Than 500 K. W. and Not Connected to Another Center are Not Shown Here. 
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is surplemented by 114,000 kilowatts of 
steam. 

The northern part of Wisconsin has an 
elevation of some 1,200 to 1,500 ft. above 
sea level, while the Mississippi River 
along the Wisconsin border has an eleva- 
tion of from 600 to 700 ft. Therefore, 
the Wisconsin rivers which discharge into 
the Mississippi have a fall of 500 to 800 
ft. in their short, turbulent courses, 
affording many opportunities for the de- 
velopment of water power. Some such 
developments are indicated on the Wis- 
consin and the Chippewa, and other 
developments are under construction or 
consideration. 

A map like this can never be correct. 
It was supposed to represent the situation 
at the beginning of 1923, but obviously 
many developments, being in all stages 
of completion, were not reported the same 
way, and the period since the information 
was gathered has been the greatest of all 
time for the installation of electric gen- 
erating capacity. The circles in heavy 
lines represent the situation as it was a 
year ago; the circles of lighter lines rep- 
resent subsequent power house develop- 
ment—some already finished, some now 
under construction, and some on which 
work will begin during 1924, although it 
may be several years before the capacity 
indicated will be fully installed. It is 
impossible to ascertain with accuracy 
what is projected in each of a thousand 
localities of this district, or even what is 
under constructiOn, and no claim is made 
that the map is complete in this respect, 
but in the high spots it indicates that 
the rate of growth is not slackening. 

Some parts of the map show bare areas, 
which might lead one to suppose that 
these areas are electrical deserts. Such 
is not in all cases the fact, as there may 
be many central stations of less than 500 
kilowatts, but not connected up in system 
of greater or less extent, as is shown else- 
where. 

Consolidation Produces Great Economies 


The great economies possible by con- 
solidating small properties have not been 
overlooked by capital, and there has long 
been a scramble for the richer sections 
of the country, with the outcome that 
there has resulted a hodgepodge of sys- 
tems with boundaries more bizarre than 
those of the various German states. Many 
local combines are developing and gain- 
ing strength and territory, but elsewhere 
they are being taken over by large hold- 
ing and operating companies and united 
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into systems. The territory of any one 
holding company is not contiguous.. In 
fact, all of the holdings are quite spotty, 
and while there may be some friction 
around the edges, for the most part these 
giants are on such neighborly terms with 
each other‘that they not only do not fight 
much, but they interchange power for 
mutual assistance. At present they are 
using all the money they can get to 
acquire and develop neighboring areas 
and the business within the territories 
already covered, but I anticipate that the 
process of consolidation will continue and 
the present erratic lines will dissolve, 
forming huge interstate combines capital- 
ized at billions, supplying dependable 
power in unlimited quantities and at 
prices that eventually will shock steam 
locomotives off the rails and will put into 
the hands of each of our factory opera- 
tives ten times the amount of power that 
his former competitor has. 

I have endeavored to give a mere 
glimpse of the present status of a great 
business, the magnitude of which few 
comprehend and whose present rate of 
growth is such that the business more 
than doubles every twelve years. The 
eapital necessary annually for this de- 
velopment mounts to fantastic heights, as 
was said of the German war debt, and yet 
it is forthcoming as fast as needed. Not 
as was formerly the case—principally 
from large capitalists, but from the people 
—wage earners and others of moderate 
or small means, and many of whom are 
customers of the lighting company, in 
whose future they have confidence and 
whose interest they jealously guard. 

The New Public Ownership of Utilities 

The expression, “public ownership of 
utilities,” once to those utilities had a 
sinister meaning, but they took up the 
challenge and made the threat come true, 
although in a way not expected. They 
changed it from public ownership to 
ownership by the public, and as such no 
demagogue dare assail its interest. In 
Illinois alone probably one hundred thou- 
stand voters are utility stockholders, and 
all are voting and vocal when their inter- 
ests are threatened. 

No other industry has the rate of 
growth, no other business has been de- 
veloped on such strictly scientific lines. 
Other industries have grown up on intui- 
tion and tradition, cut and try seeking 
in the dark, or rather not seeking but 
stumbling over facts, some of which are 
recognized as discoveries; but here is an 
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industry that was led by scientists from 
the start, whose every development of 
abstract theory quickly found a practical 
application, with a practical reward to 
the discoverer. 

The field is still open with a wider 
front than ever and the rewards are to 
the diligent and courageous, be they in- 
vestigators, executives, constructors or 
operators; and while not all aspiring 
young engineers can go to the top at 
once, they can follow the steep road that 
leads in that direction or build a new 
road for themselves. 

The foregoing paper, by Mr. Abbott, 
was presented at the recent annual meet- 
ing of the Illinois Society of Engineers. 


FEDERAL AND STATE POLICIES IN 
THE CONSTRUCTION OF THE 
FEDERAL AID HIGHWAY 
SYSTEM 


By Thomas H. MacDonald, Chief, Bureaw of 
Public Roads, Washington, D. C. 

In November, 1921, the Federal High- 
way Act became a law. In the two-year 
period since, in addition to administering 
very large programs of highway construc- 
tion and maintenance, the State highway 
departments of the 48 states and the 
Bureau of Public Roads have selected, 
correlated, and agreed upon the highway 
system which is to be first improved un- 
der the terms of this Act. This is truly 
a noteworthy accomplishment. It is at 
once a promise and an assurance of prog- 
ress in the development of adequate high- 
ways for this nation. There is the appeal 
of something fine, the challenge of secur- 
ity in our form of government, in the 
successful planning of this great system 
of inter-state and inter-county highways 
through the joint effort of the sovereign 
States and the Federal Government, each 
recognizing the aspirations of the other. 

Other nations have in times past built 
great road systems under military dic- 
tate, largely for purposes of conquest. 
The United States plans a system of high- 
ways to serve her people in the pursuit 
of economic freedom and happiness. As 
now visualized in the first real map of 
the major system of highways, the concep- 
tion is truly national, but like all other 
of our great national institutions, the 
scheme has been built from the founda- 
tion up and not from the top down. We, 
of the Bureau of Public Roads, are proud 
of this national plan, yet we most cor- 
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dially and gladly give the credit for its 
accomplishment to the State highway de- 
partments. 
Choosing the Federal Aid System 

The choosing of such a system has 
been a most difficult task. That it has 
now been brought to a successful con- 
clusion is largely due to the selective 
processes which the highway departments 
have been exercising for years. Without 
this prior classification, which has been 
the cause of constant and vigorous prv- 
tests where local and often selfish inter- 
ests recoiled against the action of the 
State departments, the welding of a great 
network of major highways covering the 
whole nation into a comprehensive plan 
could not have been possible. The recent 
task largely narrowed to a process of 
joining the _ selected systems of the 
States, and here again the departments 
have shown a wonderful spirit of co- 
operation. Conflicts at State lines have 
been settled in friendly conference around 
the table. It is more than evident that 
the highway departments and the field 
organizations of the Bureau have carried 
on the negotiations with sincere good will 
and mutual respect. The task ahead is 
defined. It will be completed. 

The Present Federal Aid System 

The present map includes 168,881 miles 
in the Federal aid system, about 30,000 
miles less than the legal maximum based 
upon the certified total public road 
mileage in the United States of 2,886,061 
miles. While there remain some details 
yet to be adjusted, they are in the main 
relatively unimportant and will not be 
allowed to cause controversy between the 
States and the Bureau. Only in one case 
was it necessary for the secretary to hold 
a hearing before making his decision, and 
this was sought by an association having 
no official status. I am convinced by the 
experience in this matter that no State 
highway department should accept finan- 
cial contributions from any source out- 
side public revenues unless no obligation, 
actual or implied, is thus incurred. That 
which may appear to be the proper course 
to follow today may not be in five years 
or less. Conditions in the highway field 
have undergone the most abrupt and 
unforeseen changes. Each highway de- 


partment must remain free, morally and 
legally, to follow the course dictated by 
the most urgent needs of highway service. 

The State and Federal governments are 
financially able, and the State and Fed- 
eral highway departments are adminis- 
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tratively and technically competent to 
build the roads in the order of greatest 
importance in the different sections of the 
country without the assistance of any 
voluntary organization, if such aid in the 
end shall become a source of embarrass- 
ment. 
Progress to Date 

As indicative of the task ahead, the 
combined mileage of State systems as of 
Jan. 1, 1922, is 220,000 miles. Of these, 
80,200 miles are reported surfaced, or 36 
per cent. The Federal aid system now 
approved is about 80 percent of the total 
State highway mileage, and may be con- 
sidered to this same extent coincident. 
Applying the same pro rata of improve- 
ment the first of the year 1922, about 30 
per cent of the Federal aid system was 
surfaced, or about 50,000 miles. Of Fed- 
eral aid highways on July 1, 1923, there 
had been completed 26,536 miles, and 
there were under construction 14,771 
miles, a total of 41,307 miles of all types. 
Of these 8,686 miles were graded and 
drained, and 32,621 miles surfaced. All 
but a very small percentage of this mile- 
age is on the Federal aid system as now 
established, and although, admittedly, 
the above figure of 50,000 miles of sur- 


faced roadways on this system is very 
rough, still it is apparent that the sur- 
faced improvements added in the four- 
year period 1920-1923, have been equal 
to or greater than all the surfacing placed 
in all the prior years. 


The Problem Ahead 

A careful study is being made, State 
by State, of the improvement status of 
this definite Federal aid system. If these 
estimates are found to be approximately 
correct, at the end of 1923 there will be 
about 60,000 miles of surfaced roadways, 
and about 8,700 miles graded. This leaves 
110,000 miles to be surfaced. To surface 
this mileage in the ensuing decade, that 
is, by 1934, there must be an annual pro- 
gram of 11,000 miles of completed new 
construction. In addition, there must be 
the “stepping up” of many miles of lower 
to higher types, the reconstruction of sur- 
faces built before the present traffic, and 
the widening of roadways to carry the 
increased traffic. During the ten-year 
period there will necessarily be added a 
considerable increment to the present 
approved mileage. 

Incidental Problems 

Nor does this yet represent the size of 
the essential construction program to 
bring this major system up to a satisfac- 
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tory operating basis in the next ten years. 
There are many miles of the system cross- 
ing Indian reservations, National Parks 
and National Forests in our western and 
southwestern empire. There are many 
new and important bridges required and 
a large program of bridge reconstruction, 
especially in the East and South. Added 
to all this is the ever-increasing need of 
safety improvements, such as the elimina- 
tion of railroad grade crossings. 


Financial Problems 

These and similar problems are not to 
be indefinitely deferred. They must be 
met. From the standpoint of financing 
new construction, the most acute situa- 
tions exist in a number of the western 
States. The new may shows the exten- 
sive network covering the eastern and 
Mississippi Valley States, focusing in a 
few lines east and west across the Rocky 
Mountain system, the great central 
plateau, and the Sierra Nevada system, 
finally to meet and multiply into the 
highways of the Pacific Coast States. 
While limited in number, these _ in- 
between connecting links present serious 
problems—financial and engineering—not 
through an unbroken length, but at times 
for long distances, where there is little 
or no local development, where the phys- 
ical obstacles to road construction are 
unusually difficult, or where these neces- 
sary links are not so located that they, 
at the same time, serve the most urgent 
highway service needs of the communities 
or the whole State. 

The sliding scale of. financial coopera- 
tion does not meet these conditions. It 
alleviates, but does not cure. The agri- 
cultural depression has hurried the acute 
status; it is not the cause. The Bureau 
understands this condition and is in sym- 
pathy with its proper solution. This 
right solution can and must be found. 
There can be more than one approach. 
A readjustment of the terms of coopera- 
tion to meet specific extraordinary con- 
ditions, the general development of more 
economical design or construction. With 
the existing status of construction, both 
as to types and extent, Federal participa- 
tion in maintenance as a general policy 
is not the logical solution. 

Highway Traffic 

The indicated necessary improvement 
program on the major highway system is 
large. It must be considered most seri- 
ously, but in the light of the amazing 
growth in highway traffic. 

Economic data is becoming available by 
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which we may measure the need for, and 
usefulness of, improved highways with 
certainty, and the conclusion is inevit- 
able that the annual mileage of new roads 
is lagging behind the expansion of high- 
way traffic. Highway transport is seek- 
ing to serve more rapidly than the handi- 
cap of inadequate highways is being re- 
moved. The State Highway Department 
of California and the Bureau have made 
two traffic studies covering the State sys- 
tem, the first in 1920, the second in 1922. 
At the same 103 counting stations, the 
two-year numerical increase in daily 
traffic was 47 per cent, thus closely re- 
flecting the 54 per cent increase in regis- 
trations. 

The Baltimore milk transportation sur- 
very shows 36 per cent of the city’s sup- 
ply now brought in by motor truck. In 
1919 only 18 per cent reached the city in 
this way. 

The Connecticut highway transport 
survey developed beyond question the fact 
that the direct connections between popu- 
lation centers are the major traffic lines, 
that the traffic is reasonably proportional 
to the population concentration in the 
centers directly connected, and that the 
heavy traffic, both in weight and number, 
is restricted to a relatively small per- 
of public 


centage of the total mileage 
roads within the State. 

The Bureau’s predicted total registra- 
tion for this year is 14,700,000, and for 


the following year 16,500,000 plus. The 
extension of freight and passenger lines 
is bringing rapidly to the individual, 
highway transport service, whether he is 
a car owner or not. 


The report of Special Committee IV of 
the United States Chamber of Commerce 
on the “Relation of Highways and Motor 
Transport to other Transportation Agen- 
cies,” states as one of its major conclu- 
sions: 


“Trunk highways in any area should 
be able to carry the normal vehicular 
traffic of that area, and, if the traffic 
economically justifies the use of especially 
heavy trucks, highways with stronger 
sub-bases must be provided. This consti- 
tutes a problem requiring particular at- 
tention in the design of highway systems 
and in the regulation of traffic. In other 
respects present types of highways, pres- 
ent routes connecting principal centers of 
population and production, and the pres- 
ent trend in size, weight and speed re- 
strictions of vehicles using highways 
show a rational system of highway de- 
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velopment that should be continued.” 


Highway traffic presents a cross section 
of the business and social life of the com- 
munities. Upon this fact and the definite 
traffic data now being gathered may be 
predicated the character, amount and 
weight of the traffic which the highways 
should be designed to carry. 

The results of the California and Con- 
necticut transport surveys will be avail- 
able soon. The Bureau is now cooperat- 
ing with Pennsylvania in similar traffic 
studies, and desires to work along these 
lines with othe States as the funds avail- 
able permit. 

Highway Funds 

There is a large discussion, much of it 
critical, of the expenditures for highway 
purposes. There is particular criticism 
directed against bonds to pay for the im- 
provements. The tendency on the part of 
the uninformed and unthinking is to con- 
demn expenditures for such purposes be- 
cause they are, in and of themselves, 
large in amount. They forget that no 
one can pass upon the reasonableness and 
necessity of a public outlay of money 
without considering at the same time the 
utility and value which is brought to the 
use of the public because of such an ex- 
penditure. It is just as logical to judge 
the soundness of a business concern by 
looking only at the liability side of its 
statement without comparing it with the 
asset side, as it is to criticize expendi- 
tures for highway construction without 
taking into account the value of service 
which such highways render, i. e. their 
earning capacity. 

We have recognized for years the ter- 
rific annual loss due to mud roads and 
the possible savings, direct and indirect, 
which accrue to the users of improved 
roads. A milk truck taking the milk 
of a certain group of farmers to the Bal- 
timore market had to operate over a five- 
mile stretch of unimproved road to reach 
a surfaced road. The regular price of 
transporting milk is 3c. per gallon. In 
this case the operator of the truck 
charges his farmer patrons ‘4c. per gallon 
extra for the six-months’ period from 
October to April because of the bad road 
conditions. These farmers are actually 
paying $900 annually more than the regu- 
lar charges, or $180 per mile, or the in- 
terest at 5 per cent on $3,600 per mile. 
This is the actual increased cost for milk 
alone. Considering the other traffic which 
exists, it would be economy to spend a 
considerable amount to improve this road, 
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even though it should be necessary to 
borrow the money in order to do it. 
There is good reason to question the 
sincerity of these self-constituted ‘“‘watch 
dogs” of public funds, who set in motion 
propaganda against highway expencitures 
and are silent as to the net savings re- 
sulting from them. 

In 1921 the Bureau made a thorough 
survey of all highway expenditures. The 
results are illuminating. Of the total 
$1,036,587,772, there was expended by or 
under the State highway departments 
$413,241,662, or 40 per cent, while under 
local authorities there was expended 
$623,346,110, or 60 per cent. These ex- 
penditures were divided as follows: 


Haependitures—1921 

By or under control of State Highway De- 
partments. 
State and 

construction ceebiincet 
State and State-aid 

maintenance Sled 
Engineering and = ad- 

ministration saacds 
All other items (a)... 

Total, States.... $413,241,662.... 39.9% 

(a) Ineludes payments of interest and 
principal of highway bonds, purchase of 
gravel pits, quarries, etc. 


State-aid 
$291,973,813.... 70.7; 


74,526,746... 18 


18,881,855... 
27,859,259... 


4.67, 
6.77 





Local Expenditures—1921 
Construction, allclasses $334,991,560.... 5; 
Maintenance 174,066,423... < 
Engineering 

ministration Saccvles 
All other items (a) . 


and 
17,149,498... 
97,136,629 


$623,346,110.... 





Total, local...... 
Grand total expendi- 
tures, 1921 ’ ---$1,036,587,772....100 
(a) Includes payments of interest and prin- 
cipal of highway bonds, purchase of gravel 
pits, quarries, etc. 


Remembering that on the basis of a 
billion-dollar highway program, the divi- 
sion is 40 per cent expended by the State 
and 60 per cent by the local authorities, 
note the division of income for all high- 
way purposes. 


Total Income for All Rural Highway Pur- 
posces—1921 

Bonds $438,109,273-_.. 

Taxes me 41 

Motor Fees 

a Renee eee 

Fed. aid and forest funds 

Federal aid and forest 

funds J 
All others 93,689,221.... 
Grand Total....$1,149,437,896_. 

*From State reports. 

Property taxes contribute direct 36 per 
cent. As closely as cen be estimated, this 
is about 10 or 11 per cent of the total 
annual tax bill, local, State and Federal. 

Therefore, if there had been no high- 
way program, State or local, property 
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taxes would only have been reduced by 
say 11 per cent. ; 

Examine now the division of income for 
State funds only. 


Income to State Highway Funds—21921 


State bonds and special 
assessments 

State taxes, direct 

State appropriations 
from general funds... 

Funds from Cos., ete... 

Motor vehicle fees........ 

Gas tax 

Federal aid and forest 
funds ' 

Miscellaneous sources .... 


$405,538,399* 

*There is an apparent discrepancy between 
State income and expenditure, but it should 
be remembered that in the conduct of public 
business, the two are ordinarily not exactly 
coincident or correlated. The discrepancy here 
is less than 2 per cent, a most excellent rec- 
ord. 

Crediting general property tax with 
both State taxes and funds from counties, 
the total is 18.6 per cent. The items of 
Federal aid, forest funds, motor vehicle 
and gas tax, total 46 per cent, and State 
bonds, 28.3, i. e., 73.7 per cent outside 
direct property taxes. The information 
is not available to divide the bond retire- 
ment and interest between property taxes 
and motor vehicle and gas taxes. 

This is the real truth. The local roads 
are the cause of property taxes for this 
purpose being higher. This clamor about 
taxes is directed at the wrong cause. 

These figures are for 1921; the increase 
in revenues from the motor vehicle and 
gas taxes are growing rapidly. The 
total 1921 revenues from this source, in- 
cluding Federal taxes, were more than 
$350,000,000, equal to 85 per cent of the 
income to State highways. It exceeds the 
entire tax bili of the railroads. 

The Federal Government has received 
in taxes on the motor vehicle and repair 
parts more than double its entire expendi- 
ture for Federal aid. 

The greatest danger we face in complet- 
ing the Federal aid system or the State 
systems, are the drives against these 
funds for local roads, and even for pur- 
poses having not the most remote rela- 
tion to highway improvement. The very 
life of the highway departments and 
major highway program depend upon 
these revenues. 

This is the stern fight ahead. Property 
taxes can and should pay for the local 
program until the major one is complete, 
and if property taxes are too high the 
local program of new construction can be 
smaller for the time. 

From this general 
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present situation, and from the experi- 
ence in each State, the conclusion is cer- 
tain that the improvement of the Federal 
aid highway system is the most important 
big task ahead, not because it is the 
Federal aid system, but because it com- 
prises the most important inter-state and 
inter-county highways of the nation, 
the very framework of the whole struc- 
ture, and that with its improvement 
heavy traffic will more and more concen- 
trate on it, thus relieving other roads. 
But that no matter how important this 
may be, there will be determined efforts 
to divert the necessary funds to roads of 
lesser traffic importance, but totaling a 
much larger aggregate mileage. Even 
though well begun, the big work of the 
State highway departments and _ the 
Bureau has only just begun. There must 
be established closer and more sympa- 
thetic understanding, and in this the 
Bureau desires to meet the States more 
than half way. The public is impatient. 
It is demanding increased highway ser- 
vice, and this service can only be ren- 
dered by better maintenance, by as large 
an annual program of construction of 
roads suited to the needs as the funds 
will permit, by better construction, and 
by reducing costs. These objectives can 
only be accomplished by more efficient 
administration and engineering, now 
made possible by the great advance in the 
science of highway engineering. Each 
State has its particular problems. If some 
States have larger available revenues, 
they, too, have the heaviest traffic prob- 
lems. There are plenty of thorns with 
the roses in all the States. 


Maintenance 


Sometimes questions that come to me 
indicate a feeling that the Bureau is in- 
clined to deal narrowly in approving Fed- 
eral aid projects, but such is not the case. 
The Bureau desires to meet the States on 
the broad basis of faith that the expendi- 
ture of Federal appropriations for road 
purposes is an investment which will 
return many fold in measurable benefits. 
Objections are raised if the proposed con- 
struction appears unsuited for the traffic 
service demanded or that the mainte- 
nance will be difficult or impossible, and 
the costs. will be unnecessarily high. 

Under the law the Bureau cannot par- 
ticipate in the expense of maintenance. 
This expense ought to be met from the 
revenues from the motor vehicle license 
fees and the gas taxes imposed now by 
36 States, i. e., it should be paid by the 
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road user. Proper original construction 
will do more to decrease maintenance 
costs than any other factor, and the 
Bureau will meet the States to the fullest 
extent compatible with the law to secure 
such construction. 

There are supplementary practices 
which we consider desirable, for example, 
the seeding of embankments and side 
slopes of grades, and other work calcu- 
lated to protect and thus decrease main- 
tenance costs. 

It is our judgment that the limitation 
now imposed on the allowable participa- 
tion per mile should be removed to en- 
able participation on paved roadways on 
heavy traffic roads not less than 20 ft. 
wide. While 18 ft. is regarded as suffi- 
cient for two-way traffic, the 20-ft. widths 
are already indicating a lessened main- 
tenance cost and a more usable width. 

Stage Const1uction 

The proper balance between mainte- 
nance and construction costs is one 
which each State may not always deter- 
mine on its merits. Many States have 
been forced to build roads of lower types 
because of lack of funds and a demand 
for a larger mileage than is justifiable 
from the maintenance standpoint but 


necessary from the standpoint of traffic 
service to the public. 

The stage construction policies of the 
Bureau seem not to be understood in 


some States. The Bureau is willing to 
approve stage construction and the most 
economical types or processes that it is 
possible to devise, whether these are re- 
garded as standard or not. The stage con- 
struction policy is sound and practically 
all of the road work in the United States 
may be regarded on this basis now, since 
it has been definitely proven possible, 
assuming the original alignment and 
grades are adequate to build up existing 
types to meet increased traffic.. We need 
to extend this policy and to develop new 
designs. Processes ought to be simplified, 
and we are ready to meet economies of 
this character even to the extent of ex- 
tending project agreements to cover 
more than one construction season. 

For example, there are many roads 
which for lack of funds have been only 
graded and drained which would be 
greatly improved by the addition of sand 
where the traffic is not too heavy and 
where the soil is of the clay and gumbo 
types. There are many miles of such 
roads in the great agricultural States of 
the Mississippi Valley. This material 
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could be applied in thin layers through 
say two construction seasons until a 
maintainable surface is built. The same 
policy could be followed in _ building 
gravel roads where the material is of the 
fine type and where water and rolling 
add undue expense. The stage construc- 
tion policy must be carried out in good 
faith. The Bureau regards as real con- 
tracts the grading projects approved for 
later surfacing. There is a real danger 
in extending grading and draining too 
far ahead of the final construction, and 
already this situation exists to a limited 
extent. Lack of funds to build as original 
construction a suitable type for the traffic 
is the only possible reason for the use 
of the stage construction where the im- 
provement does not extend beyond grad- 
ing and draining unless there is difficult 
clearing or time is needed to allow the 
settlement of high fills. The greatest 
danger in stage construction lies in the 
possibility of not being able to secure 
funds for higher type surfacings where 
actually neede1. 
Subgrades 

The character of the subgrade has a 
very large effect upon the stability of the 
road surface. The difference between good 
and poor subgrade materials has long 
been recognized. It is a more difficult 
matter to decide where the boundary line 
exists between a bad soil and one that 
will provide adequate supporting power 
under any moisture condition. Recently 
the Bureau has placed a memorandum 
before the district engineers calling for 
subgrade treatments of plastic soils, such 
as the clays and gumbos, before placing 
high type surfaces. The practice already 
exists in some States of stabilizing the 
subgrades where bad soils are encoun- 
tered before building the surface, and this 
practice should be adopted generally. 

There is need for cooperation between 
the Bureau and the States in establishing 
the relation between field behavior and 
laboratory analysis. It is believed that 
very simple tests will determine the soils 
which should be modified before surfaces 
are placed and that the treatment itself 
can be of a simple, economical type. Silt 
and sand are both effective. Recently 
the Bureau tested the effect of the addi- 
tion of Portland cement to a clay sub- 
grade with marked results. One part 
of cement was mixed with 28 parts of 
soil to a depth of one foot. Concrete 
slabs 6 inches in thickness were laid 
on this subgrade, and corresponding con- 
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crete slabs were laid on an untreated 
subgrade. The slabs were then tested 
under impact simulating truck action. 
The slabs on the cement-treated sub- 
grade broke under loads which created a 
pressure under the wheel of 18,000 Ibs., 
while the slabs on the untreated sub- 
grade broke under a pressure of about 
12,000 lbs. The bearing values of the 
treated soil showed great improvement, 
and when mixed with water had appar- 
ently lost its plasticity, while the un- 
treated soil was plastic. Similar results 
can be obtained with the use of other 
materials. 

It appears that with very simple but 
intelligent methods, the stability of bad 
soils may be materially increased at an 
expenditure very small relative to the 
results that may be’ secured in the addi- 
tion to service life of the compléted road- 
Way. 

Railroad Crossings 

Generally speaking, the States are fully 
cooperating in the elimination of grade 
crossings on new construction. From the 
records of the Bureau, out of a total of 
753 crossings which have been eliminated, 
467, or 62 per cent, have eben eliminated 
by relocation, 286, or 38 per cent, by grade 
separation. In spite of the progress along 
this line in the work that has already 
been done to bring about a separation of 
grades, there still exist many grade cross- 
ings on important traffic routes. It ap- 
pears reasonable and advisable that each 
State should adopt definite policies fixing 
an annual program of crossing elimina- 
tion or of improvement providing for 
more adequate protection and safeguard- 
ing of the public. 

In dealing with a problem of this kind 
it is always better to secure adequate 
data for each crossing. The Bureau will 
very gladly cooperate with each State in 
the examination of the crossings now ex- 
isting on the Federal highway system to 
the end that a proper classification: of 
these crossings might be made and a pro- 
gram of improvement or elimination set 
up. The railroads constitute a _ third 
party which should be taken into con- 
sultation since they must participate in 
such a program. It is difficult to fix upon 
an annual program which would, within 
a reasonable length of time, eliminate 
this source of danger from our principal 
highways without definite information as 
to its full extent. There is no reason 
why such a determination might not be 
made independently of the progress of 
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the construction program, as there is no 
reason why the improvement of such 
crossings should not be taken up as single 
projects without waiting for the construc- 
tion of the roads on which they occur. 
Unless a policy of this character is estab- 
lished it is more than likely that the most 
dangerous crossings will not receive prior 
attention. 
Safety and Accidents 

While the grade crossing problem is 
one of the most serious, there are many 
accidents occurring which are not a prod- 
uct of this cause. Upon inquiry, the 
Bureau finds that only eight States at- 
tempt to keep a complete record of acci- 
dents occurring on the highways. These 
States are: 


Connecticut, 
Indiana, 
Maryland, 
Massachusetts, 
Rhode Island, 
Vermont, 
Virginia, and 
Wisconsin. 

In these States the automobilist is re- 
quired by law, in case of an accident, to 
make a complete report to either the 
Commissioner of ‘Motor Vehicles, the 
Commissioner of Highways, the Secretary 
of State, or to the nearest judicial official. 
In general, the laws also provide a pen- 
alty for failure to make such a report. 
In some of these States the report forms 
include typical sketches of the location 
where the accident occurred, and informa- 
tion as to its occurrence on a curve, 
reverse curve, tangent, road intersection, 
ete: In certain States additional informa- 
tion is obtained from highway patrolmen 
and from maintenance men, and from 
other local highway employes. 

It appears to be very important for 
the States to have complete data cover- 
ing this matter of accidents so that it will 
be possible for those in authority to take 
the proper steps to eliminate causes 
which are directly attributable to the 
physical condition of the highways. . In 
the main, accidents should be classified 
as to their results (number dead, number 
injured)—time (daylight, darkness)—lo- 
cation (railroad grade crossing, intersect- 
ing highways, tangents, curves, grades, 
detours) and cause (faulty operation, 
faulty equipment, weather condition, 
highway condition). These elements of 
the cause of accidents can be split up into 
greater details. For instance, under the 
heading of highway conditions, there 
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should be a notation of lack of sight dis- 
tance (forward or horiontal), a narrow 
highway, a narrow bridge or culvert, 
inadequate, irregular\or improper word- 
ing or spacing of signs, lack of guard rail 
to outline roadway and warn motorists, 
unnecessary obstacles to view, failure to 
make prompt repair to holes or depres- 
sions in the pavements, excessive crown. 
There may be other elements of the phys- 
ical condition of roads which should be 
inquired into in case of highway acci- 
dents. 
Field Inspection 

It appears that preliminary engineering 
and designing have moved far ahead of 
the field control of actual construction 
operation. The importance of adequate 
and competent field inspection cannot be 
over-stressed. This should extend to field 
tests of material which can be checked by 
the headquarters laboratory. There has 
been a great improvement during the past 
three years, and most of the States recog- 
nize the importance of competent field 
inspection, but there is still a tendency to 
economize on personnel to such an extent 
that adequate engineering inspection is 
not always given. 


This inadequate inspection extends to 
bridge construction. Both the Bureau 
and the States should strengthen their 
work in this regard, and should resort 
to new methods of inspection that will 
more adequately secure a compliance with 
the plans, specifications and contracts. 
The use of a light-sounding hammer for 
testing reinforced concrete bridge con- 
struction has proven the presence of poor 
concrete where surface indications were 
reasonably good. The profilometer de- 
veloped by the Illinois Highway Depart- 
ment provides a possible means for test- 
ing the surface secured in pavement con- 
struction and its proper use will result 
in higher standards of workmanship. The 
use of coring machines should be greatly 
extended. The general use of this 
machine to check the compliance with 
contracts in North Carolina is highly 
commended, and the _ results secured 
should lead to the universal adoption of 
this plan of determining not only the 
adequacy of the engineering control in 
the field, but of providing a method for 
settling with contractors on the basis 
of actual work done. The Bureau will 
cooperate with the States in helping to 
operate this equipment to any extent 
desired. 
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Laboratory Control of Materials 

Undoubtedly each State should estab- 
lish its own testing laboratory. There 
has been such a demand upon material 
sources that too often the laboratory 
examination of materials has been only 
a paper compliance. That is, the in- 
formation secured has had too little effect 
upon the materials actually going into 
the construction. The responsibility for 
the use of proper materials extends be- 
yond the program under State control. 
Local authorities would be assisted if the 
results of tests were made known. : For 
example, on one Federal aid job, a sand 
was rejected which had already been used 
on over 300 miles of county roads. The 
plan of having the testing done at uni- 
versity laboratories cannot be relied upon 
for any considerable paving program, nor 
can a commercial laboratory compete 
with the service rendered by a properly 
equipped testing division. Just half of 
the States are now operating State labora- 
tories, the others being dependent upon 
the commercial or university laboratories. 
The inspection of materials at their 
source is highly desirable, and this plan 
is used by some States. There is no rea- 


son why cement, for example, should not 


be tested at the manufacturing plant, and 
cooperation between adjoining States pur- 
chasing from the same mills might well 
be established with resulting economy. 
Material surveys would develop new 
sources of materials, and if these surveys 
are followed by testing of the materials, 
the State has at hand the information on 
which to base its construction program. 
The Bureau has established in each dis- 
trict a material engineer, and we hope to 
develop a helpful service to the States in 
this manner. 
Detours 

Traffic service must be maintained dur- 
ing construction. It must be given 
greater attention. The policy of main- 
taining parallel routes by the State, de- 
pending on the contractor to maintain 
driveways only when on the right-of-way 
under construction, as used in North 
Carolina and other States, is probably 
the most satisfactory practice. The 
maintaining of detours is a proper ex- 
penditure from Federal aid funds. This 
Association should undertake at once 
leadership in developing uniform traffic 
regulations. 

Developing the Organization 

One word, in closing, about personnel 

training. Fundamentally, the highway 
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problem remains one of education. The 
men who come after us must be better 
trained. The organizations must be fed 
from the bottom with keen, intelligent 
young men. They must have a chance 
at broad development in the various 
branches of the work. They must at the 
same time get their minds in tune with 
the spirit of public service. 

The foregoing paper, by Mr. MacDon- 
ald, was presented at the 1923 meeting of 
the American Association of State High- 
way Officials. 


RELATION OF LOW-PRESSURE 
HEATING BOILERS TO MUNIC- 
IPAL SMOKE PROBLEM 


Director E. R. Weidlein of Mellon Insti- 
tute of Industrial Research of the Univer- 
sity of Pittsburgh has announced an in- 
vestigation of public interest because of 
the fact that it will involve a scientific 
study of the relation of low-pressure heat- 
ing boilers, of the type in general use in 
all residences, apartment houses, and of- 
fice buildings, to the city smoke prob- 
lem. It is expected that this research, 
which has been begun as a part of the 
Institute’s Industrial Fellowship on air 
pollution and its abatement, will aid ma- 
terially in sulving the problem of boiler 
requirements for specific purposes, with 
due consideration to fuel economy and 
smokeless operation. The result will be 
an enormous saving in coal used in Amer- 
ican cities and minimization of an impor- 
tant contributing factor to the municipal 
smoke problem. It will be a valuable 
contribution to public health. 


Due to the waning supply of natural 
gas in the Pittsburgh district, the use of 
coal as a domestic fuel is increasing enor- 
mously. A constantly growing number 
of the 100,000 private dwellings in the 
city of Pittsburgh, not to mention hotels, 
apartment and office buildings, stores, ctc., 
are turning to coal and coal-fired boilers. 

Smoke abatement has been an impor- 
tant problem in American municipalities 
for years and in many urban communities 
ordinances have been passed prohibitinz 
the emission of unreasonable volumes of 
dense smoke. One of the sources—in 
many localities the principal source—-of 
smoke is the heating boiler. Manufactur- 
ers have designed “smokeless” boilers in- 
tended to operate within the limits set 
by anti-smoke ordinances and great ad- 
vances along this line have been made 
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within the last few years. In rating the 
capacities of these boilers, however, manu- 
facturers have not used uniform methods, 
nor has the information furnished been 
such that the prospective purchaser can 
interpret it in terms with which he is 
familiar, so that he may determine that 
he is getting what he needs—not less 
and not more beyond a reasonable factor 
of safety. 

Boilers have been rated on “square fect 
of radiation” and it has been the practice 
for engineers and contractors to caleu- 
late the necessary amount of radiation, 
then to double this quantity to allow 
for losses in the line and for a factor of 
safety. This rule-of-thumb method re- 
sults, in a large percentage of cases, in 
providing more boiler capacity than is 
necessary. And, of course, chimneys are 
required according to the rating of the 
boiler. Where several boilers have the 
same rating but perform differently, they 
will, under the present custom, require 
the same size stack. This requirement 
may in one case be entirely satisfactory; 
in another, it may be insufficient, neces- 
sitating the expenditure of additfonil 
money on the part of the owner to in- 
crease the height; and in a third case it 
may be more than adequate. As a matter 


of fact, all boilers evaporating the same 
quantities of water do not require exactly 
the same amount of coal nor always the 
same draft. 


Believing that the prospective purchaser 
is entitled to certain fundamental infor- 
mation, which will enable him to know 
what he may reasonably expect in the 
matter of performance from a particular 
boiler, and also to enable him to know, 
within reasonable limits, what size boiler 
shall satisfy his needs, H. B. Meller, of 
Mellon Institute of Industrial Research, 
and Chief of the Bureau of Smoke Regu- 
lation, Department of Public Health, of 
the City of Pittsburgh, after a number of 
conferences with manufacturers of low- 
pressure heating boilers, is asking each 
one to furnish the following information 
for each type and size of boiler: 

(a). Total equivalent evaporation per 
hour in pounds of clean water, from and 
at 212 deg. F., at the nozzle, 97 percent 
dry. 

(b). Grate area in square feet used to 
obtain this evaporation. If upper and 
lower grates are used, each is to be stated 
separately. 

(c). Total coal required, in pounds per 
hour, to obtain evaporation in (a), with 
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grates (b), with such attention to boiler 
and fire as may be necessary. 

(d). Draft, in inches of water at the 
outer edge of the smoke collar, necessary 
to obtain evaporation in (a), with grates 
(b), with coal consumption (c). The ef- 
fective area of smoke pipe and chimney to 
be at least equal to the area of the smoke 
collar on the boiler. 

Tests are to be made in accordance 
with the code for testing boilers as issued 
by the American Society of Heating and 
Ventilating Engineers, except that all 
data are to be furnished for bituminous 
coal of 13,000 B. t. u. value, with volatile 
content between 30 percent and 40 percent 
for bituminous coal-burning boilers, of- 
fered for use under the provisions of the 
Pittsburgh anti-smoke ordinance. 


When this information is received, it 
will be tabulated and published by Mellon 
Institute of Industrial Research, for in- 
formation of architects, engineers, con- 
tractors and prospective users of heating 
boilers. Proper factors will be included 
for extreme weather and other varying 
conditions. It is expected, also, to include 
simple formulas for the determination of 
the amount of heat required for a build- 
ing under stated conditions, or the amount 
of direct radiation which can be figured 
in terms of the boiler capacity required 
and the size of the chimney necessary. 
Tests probably will be made with other 
types of coal and proper conversion tables 
prepared, so that the standard may be 
adopted for any section of the country. 

It is anticipated that this work will re 
sult in standardization of information of 
value to the public and will state the re- 
quirements in terms which the layman 
can understand. 


All the manufacturers with whom Mr. 
Meller has conferred, have expressed 
themselves as heartily in favor of this 
method of standardization, even though 
it will be necessary for them to spend con- 
siderable time and money to secure the 
specific data required. It will benefit the 
manufacturer because he will know that 
other manufacturers are stating their in- 
formation in the same terms obtained in 
the same way, and he can specify more 
closely the conditions necessary for the 
proper performance of his boiler. It will 
benefit the purchaser as he will know 
that he is getting what he needs. And it 
will benefit the community as it will be 
possible to determine, with much greater 
degree of certainty, what boiler capacity 
and stack are necessary in a given case, 
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and thus secure better smoke conditions. 

There will be no attempt to control de- 
sign in any way; merely to learn and to 
tabulate the capacities of “smokeless” 
boilers together with the conditions under 
which these capacities may be reached, 
with the idea of having an installation 
that is proportioned properly throughout. 

Any good method of standardization re- 
sults in more economic operation. The 
total consumption of coal for all types of 
boilers and furnaces in the city of Pitts- 
burgh for the year 1923 was approxi- 
mately 7,000,000 tons. A 1 percent saving 
would be equivalent to 70,000 tons. 

This work at Mellon Institute of Indus- 
trial Research in cooperation with the Bu- 
reau of Smoke Regulation of the City, is 
a part of the Institute’s broad study of 
the general problem of air pollution. The 
industrial aspects of the subject will re- 
ceive simultaneous attention, thus con- 


tinuing another investigation already be- 
gun under the supervision of Mr. Meller. 





VALUABLE TRADE LITERATURE 


Street Lighting—The Westinghouse 
Electric and Manufacturing Co., East 
Pittsburgh, Pa., has issued two supple- 
ments to its 1923-24 catalog of electrical 
supplies. The first, Supplement 1 to Sec- 
tion 8-A of the catalog, covers the descrip- 
tion and applications of the Westinghouse 
Bi-Lux Refractor and the Holophane Two- 
Way and Four-Way Refractors for over- 
head street lighting. The second, Supple- 
ment 3 to Section 8-B, includes a descrip- 
tion and applications of the Bi-Lux Re- 
fractor for ornamental street lighting. 
Both of these supplements show candle 
power distribution charts for each of the 
refractors described. 

Construction of Vitrified Brick Pave- 
ments--A 92 page booklet, size 6x9 ins., 
profusely illustrated. Compiled and issued 
by the National Paving Brick Manufac- 
turers’ Association, Cleveland, Ohio. De- 
seribes the construction of vitrified brick 
pavements. Is up to date on every detail 
of sound practice. Contains recommended 
specifications for drainage, grading, bases, 
bedding, laying brick and filler. Also gives 
miscellaneous uses of vitrified brick with 
specifications for private drives and 
walks, heavy duty floors and walls, sew- 
ers, bridges and railroad and architectural 
uses. 

City Pumping Equipment—The water 
works pumping station of the City of Al- 
lentown, Pa., is described in an illustrated 


MUNICIPAL AND COUNTY ENGINEERING 


Vol. -LXVI—4 


leaflet issued by the De Laval Steam Tur- 
bine Co., of Trenton, N. J. The station as 
a whole may be considered as a good ex- 
ample of a reliable and economical plant 
for a small city. The water supply for 
the 85,000 inhabitants is taken from 
two springs, one located near the pumping 
station and the other at a distance of 
five miles, and cool, clear and pure water 
is supplied to 19,000 connections at a 
single family rate of only $3.75 net per 
year. The pressure varies from 40 to 
100 lbs., which is sufficient for fire pur- 
poses. The principal pumping equipment 
consists of two centrifugal pumps de- 
signed to be driven either by steam tur- 
bine or by an electric motor using pur- 
chased electric power, the units being 
mounted upon an elevated platform above 
flood level, so that the pumps Gan continue 
to operate in case the steam supply fails 
due to flooding of the pumping station. 

Highway Lighting—The problem of 
lighting the public highways, one of the 
most recent developments in the field of 
illumination, is discussed in attractive 4 
page, 2 color folder, “Light On the High- 
way” published by the Westinghouse Elec- 
tric and Manufacturing Company. This 
folder, known as D.M.F. 4809, sets forth 
fully and concisely the various aspects of 
the question of properly illuminating the 
highway. A few well chosen photographs 
and drawings complete the information 
contained. The leaflet shows, first, the 
actual need for adequate lighting of the 
highway as indicated by the number of 
accidents due to the use of glaring auto- 
mobile headlights. The two essential con- 
ditions for proper road lighting are the 
provision of a clear view of the whole 
roadway for a considerable distance ahead 
of the car and the elimination of glare 
within the range of vision of the driver. 
The headlights in common use on automo- 
biles fulfill the first condition, but as yet, 
no suitable headlight device has been de- 
veloped for the second. A description of 
the construction and operation of the new 
Westinghouse highway lighting unit shows 
how it meets both of these necessary con- 
ditions. The meaning of highway lighting 
and how it differs from street lighting is 
next set forth. The varied and desirable 
results of such an installation in pre- 
venting accidents, increasing property 
values, attracting desirable traffic and re- 
lieving the daytime congestion are 
brought out. A brief summary of the ad- 
vantages of the Westinghouse unit con- 
cludes the folder. 





April, 1924 


MUNICIPAL AND COUNTY ENGINEERING 














EDITORIALS 








IMMIGRATION AND THE CON- 
STRUCTION INDUSTRY 


Congress seems determined to hold 
down the influx of foreigners until the 
United States again becomes a nation in 
fact, as well as in name, and we think 
Congress is right. It is a serious ques- 
tion whether or not the United States 
was a nation at the outbreak of the world 
war. The great heart of the country was 
sound, the rural districts and the small 
secondary cities, but some of the great 
cities were not. They were merely 
“polyglot boarding houses,” as Roosevelt 
so aptly termed them. Large sections of 
these great cities were foreign in every 
sense except that of location. They were 
among us but not of us. These people 
worked here but lived apart, hoarded 
their money and sent it “home,” and 
recognized no allegiance except to their 
several homelands. They could not 
speak our language and made no great 
effort to learn it: They built up great 
European colonies in our midst and de- 
spised every thing American except the 
American dollar. 


, 


Many persons realized at the time that 
had we entered the world war much 
sooner than we did we should have had 
something more serious than draft riots 
to deal with. The national election of 
1920, advertised as “a great and solemn 
referendum,” degenerated into a race riot 
and millions went to the poles to vote 
their racial animosities. The fact that 
the situation had become bad enough to 
arouse even Congress shows how bad it 
really was. 


In recent years most of the opposition 
to a rigid restriction of immigration has 
come from the great manufacturing and 
construction interests. This is easily 
understandable because of our desire for 
cheap labor. That this sort of labor has 
done much to build up the country in a 
physical sense no one will deny. But 
since it promises to destroy, or seriously 


impair, our national unity other consid- 
erations become more important than 
that of cheap labor. We hope the con- 
struction industry will withdraw its op- 
position to the virtual exclusion of “men 
of the meaner sort” until we have made 
Americans out of those of this type al- 
ready here. This is an end worthy of 
any sacrifice. 





THE YOUNG ENGINEER’S FIRST 
JOB 


The 1924 graduates from engineering 
colleges will soon be seeking positions; 
in fact, even now these young men are 
doing what they can to place themselves 
to advantage as soon as they graduate. 
We hope experienced engineers will take 
time to advise with these boys when 
ever opportunity offers. Few things give ~ 
more satisfaction than helping a young 
engineer get a start in the profession. 

Few graduates have a decided prefer- 
ence for a particular line of work. This 
is natural as only experience can teach 
a man what he likes and what he dislikes. 
The important thing is to make a start. 
Many say it is of no importance where 
or how the young engineer starts but this 
is not true. The first position should be 
chosen, if possible, to fix in the young 
man’s mind the theory he has learned 
and still retains. For this purpose an 
office job is better than a field job. An 
office job, involving more or less of en- 
gineering design, will give him prompt 
application of academic theory and will 
so fix it in his mind that he will long 
remember it, even after serving a later 
apprenticeship in the field. On the con- 
trary, if he takes a field job first he will 
forget most of the theory he learned in 
college before he has a chance to apply 
it. We, believe, therefore, that it is wise 
to advise the young graduate to take up 
office work first. 


Work in a small office is likely to give 
broader experience than work in a large 
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office. Generally speaking, the best job 
the beginner can have is in a compara- 
tively small office handling a variety of 
work. This not only gives him experi- 
ence quickly but enables him to discover 
his professional likes and dislikes with 
a minimum loss of time. 


BASING TRUCK PENALTIES ON 
MISINFORMATION 


Something approximating the propor- 
tions of a tidal wave of hostility to the 
motor truck passed over this country in 
1922. The legislature of nearly all states 
convened in 1923 and every one of these 
legislatures was fully determined to 
“soak the motor truck.’’ Much of this hos- 
tility was based on misinformation and 
on no information at all. It was based 
on assertions which were at variance 
with the facts. Now the flood waters of 
truck opposition have receded somewhat 
and a few fundamental truths are begin- 
ning to show up like peaks through the 
clouds. Information is being substituted 
for misinformation and when the legis- 
lators meet again in 1925 they will know 
what they are talking about, which was 
not the case with respect to motor trucks 
in 1923. 


The first great error about trucks is 
that most of them are of enormous size. 
Mention a truck to the average legislator 
and he thinks of the biggest truck he 
ever saw. His tendency is to legislate 
against trucks as if they were all of the 
heavy duty variety. Now the fact is that 
between 80 and 90 per cent of all trucks 
are of 1-tom capacity or less. 


Another fundamental mistake was in 
assuming that all trucks are destroyers 
of rural highways. As a matter of fact 
the majority of trucks, especially the 
heavy ones, never leave city pavements 
from one year’s end to another. 


Again, the legislator of 1923 considered 
all trucks as vehicles for hire. Only a 
very small percentage of trucks are op- 
erated for hire and practically all these 
are in city cartage and transfer service. 
While intercity trucking is promising it 
is very much in its infancy. Of the 
trucks for hire a very small percentage 
ever use rural highways. 

Another mistake made was in assum- 
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ing that mere size in trucks is ruinous 
to roads. Overloading rather than size 
is the thing to discourage. An over- 
loaded light truck will do more damage 
to a road than a properly loaded heavy 
truck. The light truck is not tired and 
sprung for a heavy load and when heav- 
ily loaded does do damage. Overloading, 
then, and not mere size is the thing to 
penalize. 

But the misinformation of 1923 was 
too extensive for review at this time. 
Happily much of it has been dispelled. 
It is hoped that our lawmakers will be 
given facts to work with in future. If 
they have the facts they will legislate 
wisely and well. 





PORTABLE PUMPERS VS. 
BOOSTER PUMPS 


Water works operators are becoming 
increasingly critica? of booster pumps to 
increase the pressure in the water dis- 
tribution system to yield fire streams dur- 
ing fires. They much prefer portable 
pumpers in the interest of safety. 

Our water distribution systems are 
growing old and show the infirmities of 
age. They can handle ordinary demands 
satisfactorily, in most cases, but are like- 
ly to fail under extraordinary demands 
at the very time, of course, when failure 
is most disastrous. A distribution system 
that is plenty good enough to carry water 
at low pressure to portable pumpers for 
fire protection purposes may break down 
under the high pressures required where 
the fire streams are taken off direct from 
fire hydrants. Even if broken mains and 
interrupted service do not result from 
suddenly applying high pressure, numer- 
ous small leaks are almost sure to be 
opened up and this leakage, in diminished 
amount, will continue after normal pres- 
sure is restored, thereby adding enor- 
mously to water waste. 

Water works men are conservative by 
nature and not given to the making of 
strong assertions on any subject without 
just cause. Their condemnation, there- 
fore, of the practice of furnishing fire 
streams direct merits great respect. 
These men realize that in almost any 
city where this obsolescent method is 
still in vogue a great disaster is likely 
to occur any time a fire starts. Broken 
water mains render the best fire fighters 
almost helpless and it is against this con- 
tingency that the water works men warn 
us. Undoubtedly they almost unanimous- 
ly counsel the use of portable pumpers. 
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WATER WORKS AND THE FIRE 
PROTECTION OF SMALL 
MUNICIPALITIES 


By Charles W. Parsons, Engineer, Illinois 
Inspection Bureau, 37 8S. Wabash Ave 
Chicago, Ill. 


Engineers in designing new water sup- 
ply systems, and in laying out improve- 
ments and extensions for existing sys- 
tems, and superintendents in planning and 
supervising improvements in their own 
water works are confronted with many 
problems. The fundamental problem is 
to furnish the best possible service for the 
least possible cost. This service should 
meet the requirements of both the domes- 
tic consumption and adequate fire pro- 
tection. 

Small Town Fire Requirements 

In the smaller municipalities the re- 
quirements for fire protection very often 
are not appreciated and consequently are 
greatly under estimated or sometimes al- 
most entirely ignored. The average small 
city fortunately has comparatively few 
fires per year and the aggregate of high 
values in the mercantile district is pro- 
portionately less than in the larger busi- 
hess centers. These two features tend to 


give the citizens a false sense of security 


and often of indifference to the need cf 
reliable fire protection. 


Domestic Use 

The domestic use of water is an almost 
involuntary part of the every day pro- 
gram in the home and place of business 
and any slight irregularity or very brief 
interruption of the usual pressure or quan- 
tity is given immediate attention and 
proper steps are taken to prevent a re- 
occurence. The principal function of the 
water system as casually defined by the 
ordinary citizen would then seem to be 
the supplying of pure water in quantities 
sufficient for the domestic consumption. 
The question of providing fire protection 
would consequently appear to be an im- 
portant although secondary considera- 
tion. It would naturally follow that the 
design and enlargement of water works 
should be made in such a way as most 
economically and satisfactorily to fulfill 
the requirements of this purpose for 
which it is apparently maintained. En- 
gineers and superintendents, of course, 
comply with the wishes of the citizens 
and make the necessary provisions and 
extensions for maintaining the best pos- 
sible service to the consumers with the 
funds available. Whatever surplus money 
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and equipment can be obtained is put to 
its best use for improving the ability of 
the water works for furnishing fire pro- 
tection to the community. 

In spite of this popular conception of 
the relative importance of the dual func- 
tions of a water system, the fire flow nec- 
essary properly to control larger fires in 
mercantile districts is from 5 to 25 times 
the domestic consumption in the same 
city. This ratio of required fire flow to 
domestic consumption is greater for the 
smaller cities and presents a difficult 
problem to the municipality which desires 
to provide a reasonable amount of pro- 
tection for the safety of life and property 
from fire. 

Strengthening Water System at 
Small Cost 

It is the aim of this paper very briefly 
to point out a few ways in which a water 
supply system can be materially strength- 
ened, at a minimum cost, to furnish more 
adequate and reliable fire protection. 

The cities in Illinois, as well as those in 
many other states, are classified according 
to the value of their fire protection, as 
measured by the requirements of an engi- 
neering grading schedule which was pre- 
pared by the National Board of Fire 
Underwriters, from the practical experi- 
ences of fire protection engineers, water 
superintendents and fire chiefs. Under 
the provisions of this schedule definite 
quantities of water are prescribed for the 
adequate protection of cities of different 
sizes and corresponding standards set for 
each part of the water works through 
which these quantities must be passed to 
reach the fire. The proportion in which 
these requirements are met is the meas- 
ure of the quality of the protection af- 
forded by these facilities, and is the 
means of arriving at the insurance classi- 
fication of the city. 

Grading Parts of a Water System 

Each of the several component parts of 
a water supply system is measured with 
respect to its adequacy or normal capacity 
to furnish the domestic consumption, plus 
the required fire flow. These are com- 
pared to determine which is the weakest 
part, or the limiting feature, of the entire 
system and the one which should first be 
improved. A similar analysis is made of 
the reliability of each part of the system 
or the capacity remaining after a break 
has occurred at the most critical location. 

The distribution system is carefully 
studied and actual tests made to ascertain 
if the size of the main arteries, the sec- 





MUNICIPAL AND COUNTY ENGINEERING 


ondary feeders and the pipe in the grid- 
iron is sufficient to provide the necessary 
amount of water to each section of the 
city. The location, size and condition of 
hydrants is investigated to determine the 
ease with which the necessary quantities 
of water can be thrown on a fire in any 
building. Many other parts of the water 
supply system are thoroughly studied 
and graded with respect to their ability 
properly to fulfill their particular func- 
tion as a fire fighting facility. 

In the continual application of this 
grading schedule to various types of 
water works it is- surprising to note the 
very frequent re-occurence of the same 
points of weakness. Four suggestions 
will be briefly outlined for strengthening 
those points which are of the greatest 
relative importance. Such improvements 
will materially increase the adequacy and 
reliability of the fire protection which can 
be furnished by a water works to a small 
municipality. 


Increasing Suction Storage Capacity 


Greater suction storage capacity is prob- 
ably the most important of these four con- 
siderations. Storage lessens the require- 
ments of those parts of the system 
through which its supply has already 
passed. Thus greater suction storage for 
the high lift pumps reduces the necessary 
well yield, filter capacity and low lift 
pumping capacity, for maintaining the 
full required fire flow. The source of 
supply should be developed to such an 
extent that the well yield or the mini- 
mum stream fiow, the low lift pumping 
capacity and the filter capacity should 
be as great as economically possible, 
and at least several times the maxi- 
mum domestic consumption. Only such 
quantities as are in excess of the 
maximum rate of domestic consumption 
would be available at the hydrant for 
fire fighting. Since the required flow is 
from 5 to 25 times this domestic rate it 
is often prohibitive to provide additional 
wells or corresponding sources of supply 
to furnish all of this additional quantity. 
The grading schedule prescribes that the 
required fire flow shall be available 
throughout a 10-hour period, or in very 
small cities a 5-hour period. These re- 
quirements would therefore be fulfilled, 
for all portions of the supply works up to 
the high lift pumps, by a suction storage 
reservoir which together with the source 
of supply would generally be much less 
expensive than providing deep well pumps 
and filters of sufficient capacity to carry 
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the greatly increased load necessary 
properly to control large fires. The in- 
vestment in the construction of a covered 
surface reservoir of sufficient capacity for 
this purpose would enable a great many 
of the small cities to obtain much more 
adequate and reliable fire protection. 
Capacity of High Lift Pumps 
high lift pumps should have a total 
capacity in excess of the sum of the 
domestic consumption and fire flow and 
should be properly arranged to pump from 
the storage reservoir as well as from the 
normal source of supply. This high lift 
capacity may likewise be reduced in pro- 
portion to the quantity which has passed 
these pumps and is available from ele- 
vated storage at the required fire pres- 
sure. Credit can be given for this ele- 
vated storage only at the rate at which it 
can be uniformly depleted over a 10-hour 
period. Unless the topography of the city 
makes elevated reservoirs possible, the 
cost of standpipes and elevated tanks 
greatly restricts their size so that beyond 
certain limits additional pumping capac- 
ity is cheaper than larger tanks. The 
capacity of the supply mains must like- 
wise be equal to the requirements, to as- 
sure the adequacy of all portions of the 
water supply system. 
Reliability or Duplication 
Reliability or duplication is the second 
point for consideration. Pumps and all 
piping and supply mains should be so 
duplicated thta no single break could cut 
off the supply to the built up portions of 
the city. All pumping stations, regardless 
of the size of the city, should have at 
least two high-lift pumps so that a sub- 
stantial supply can be furnished while 
either pump is undergoing necessary re- 
pairs. Each pump should have an indi- 
vidual suction from the storage reservoir 
with connection to the normal source of 
supply. The discharge header should be 
so arranged and gated that no single 
break or repair of a valve would place 
more than one pump out of service. This 
would require two gates in the header be- 
tween each pump. Two supply mains of 
adequate size should extend into the dis- 
tribution system and should preferably 
enter the mercantile district from oppo- 
site sides. The pumping station should 
be entirely of fire resistive construction 
and all internal hazards properly safe- 
guarded in order to minimize the liability 
of an interruption of service by fire. 
Many water works have been found 
which have two or more pumps and more 





April, 1924 


than one supply main to the distribution 
system, and yet have a common discharge 
header, the repair of which would cause 
a shut down of the entire pumping sta- 
tion and the total interruption of the sup- 
ply to the city. This is a very important 
consideration in the design of new plants 
and often a very easy means of materially 
increasing the reliability of existing sup- 
ply works. 

In the majority of the smaller cities of 
Illinois, for example, the pumping station 
is located within a reasonable distance 
of the closely built portion of the city and 
in many instances is within a few blocks 
of the mercantile district. In most of 
these cities the cost of a second supply 
main of adequate size would be more 
than offset by the substantially increased 
capacity of these mains under normal 
conditions and by avoiding a total inter- 
ruption of the supply in case of a single 
break in either line. 

Where the duplication of the single sup- 
ply main is not economically feasible, it 
is often very inexpensive to extend a 
moderate sized feeder from the pumping 
station to the nearest point of the dis- 
tribution system. Such a connection will 
enable a limited quantity to be supplied 
to all portions of the city while repairs 
are being made on the principal supply 
line. These provisions for duplicating 
each part of the water supply system, and 
for the installation of sufficient valves to 
prevent any single break from resulting 
in an interruption of the supply, are most 
important to the health and convenience 
of the citizens and are even more essen- 
tial to the safeguarding of life and prop- 
erty against fire. 

Undersize Mains 

Our third consideration will be 4-in. 
mains. It might seem rather unnecessary 
to dwell upon this familiar subject again, 
when so much has been said against the 
installation of this small pipe in fire pro- 
tection systems. In spite of the acknowl- 
edged fact that 4-in. mains are entirely 
too small for this service, a surprisingly 
large amount is being installed every year 
and especially in cities of the size that we 
are discussing. The most common excuse 
is the apparent lower cost. A second ar- 
gument is that portions of the city sup- 
plied through this under-sized pipe will 
probably not grow to require quantities 
in excess of its capacity. 

Ample theoretical data and results of 
innumerable tests are readily available 
and no attempt will be made here to point 
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out the degree to which the capacity of 
a fire protection system is limited by the 
excessive friction loss in 4-in. mains. 
While the cost of 6-in. pipe is somewhat 
greater than 4-in., the cost of laying is 
nearly the same and the capacity is nearly 
three times that of 4-in. When original 
installations are entirely of 6-in. mains 
with 8-in. feeders at frequent intervals, a 
material growth of that portion of the 
city may occur before it will be neces- 
sary to provide larger arteries. On the 
other hand when 4-in. mains are laid be- 
cause of the existing low consumption in 
newer districts, it will be necessary to 
replace a considerable amount with 8-in. 
or larger pipe as soon as the city has been 
built up and the increased domestic con- 
sumption and fire flow require a materi- 
ally stronger arterial system. The best 
engineering and economic solution of that 
problem is to follow the practice of many 
progressive cities and use nothing smaller 
than 6-in. pipe. 
Fire Hydrants 

Our fourth and last consideration is the 
location, size and condition of hydrants. 
The proper spacing of hydrants is de- 
termined by the fire flow required for the 
district being protected. Sufficient hy- 


drants should be located within such a 
distance of any group of buildings that 
this required fire flow may be thrown on 
the fire with the necessary nozzle pres- 


sure. The high friction loss in fire hose 
limits the efficient length of such lines 
to two or three hundred feet, at the 
pressures usually available at the hy- 
drant. The small mains often found in 
smaller cities usually make it impossible 
to obtain more than two standard hose 
streams from a single hydrant. Where 
the fire department is equipped with au- 
tomobile pumpers, quantities up to the 
capacity of such pumpers, if available at 
the hydrant, may be forced through 
longer lines and be thrown on the fire 
at a higher nozzle pressure. Under such 
conditions satisfactory streams will be 
available within a greater radius of each 
hydrant. The spacing of hydrants is com- 
monly referred to in terms of the average 
area served per hydrant. The allowable 
area served per hydrant varies from 40,- 
000 to 100,000 sq. ft., depending upon the 
protection required, and usually propor- 
tionally with the decreasing size of the 
city. This area is greater in cities pro- 
vided with automobile pumpers. 
Hydrants should have at least one 
414-in. outlet, two 2!4-in outlets, a 6-in. 
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barrel, 5-in. valve and a 6-in. gated con- 
nection to the street main. Hydrants in 
many of the smaller cities unfortunately 
fall short of this standard in several re- 
spects and materially decreases the ade- 
quacy of the water supply system. The 
installation of hydrants with an under- 
sized barrel and foot valve is gradually 
being discontinued but the use of a 4-in. 
connection to the street main and the 
omission of valves in this connection is 
still being followed in numerous small 
cities. The friction losses in the under- 
sized branch and barrel under a heavy 
fire flow are excessive, and are an unnec- 
essary burden on the other parts of the 
water works. The cost of individual 
valves for hydrant branches is more than 
offset by the ability to repair or replace 
a hydrant without the necessity of shut- 
ting off the supply from several blocks, 
or where the valve spacing is poor, from 
a considerable portion of the city. The 
popularity of the automobile pumper, even 
in the small cities, makes it good prac- 
tice to install hydrants having a 414-in. 
outlet even where such a pumper is not 
actually in service. Where it is not 
feasible entirely to replace the existing 
small hydrants, those near the mercan- 
tile and other high value districts should 
be replaced, or at least removed to out- 
lying sections, and proper sized hydrants 
with the 414-in. outlet installed, so that 
the required large quantities will be avail- 
able for the control of serious fires. 

Hydrants need a fair amount of atten- 
tion. They should be inspected in the 
spring and fall of each year, after being 
used at fires and daily in closely built 
districts during freezing weather. A large 
investment in equipment and efficient op- 
eration of all other parts of a water works 
may have been largely in vain if a hy- 
drant has been neglected and fails to 
perform its function at the _ critical 
moment. 


Summary 


In conclusion, we will name again the 
four suggestions which have been out- 
lined for strengthening those parts of a 
water works that have such an important 
part in providing adequate and reliable 
fire protection for the small municipality. 

1. Substantial suction storage for the 
high lift pumps is a very economical 
method of providing a supply to meet the 
demands of a heavy flow for a prolonged 
fire. If the normal capacity of wells, low 
lift pumps and filters is considerably in 
excess of the maximum domestic consump- 
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tion, the necessity for further increasing 
their capacity several fold may be offset 
by this storage. 

2. The duplication of pumps and supply 
mains and the proper valving of suction 
and discharge headers is necessary to as- 
sure the reliability of the supply system. 
Careful arrangement of piping at the 
pumping station, the construction of the 
station and the installation of a second 
supply main to the closely built portion of 
the city are profitable insurance against 
the interruption of the supply at the time 
of a serious fire. 

3. Four-inch mains are a detriment to a 
water system. Installation of this size of 
pipe is expensive, as large feeder mains 
must later be installed at frequent inter- 
vals to provide sufficient quantities for 
the protection of the city from disastrous 
fires. 

4. Hydrants should be of sufficient size, 
frequently spaced and in proper condition. 
The failure of a hydrant adequately and 
instantaneously to perform its function 
defeats the principal purpose for which 
a water works is constructed and. main- 
tained. 

The foregoing paper by Mr. Parsons 
was presented before the recent annual 
meeting of the Illinois Section of the 
American Water Works Association. 





ECONOMICAL CONSTRUCTION AND 
MAINTENANCE OF GRAVEL 
ROADS 


By John H. Mullen, Chief Engineer, Minne- 


sota Highway Department, 
sity Ave., St. 


246 Univer- 
Paul, Minn. 

Gravel roads constitute by far the 
greater mileage of surfaced roads through- 
out the country, but gravel was not 
selected for surfacing this mileage due 
to economy of that type of road, but 
rather as the quickest and most satisfac- 
tory means of providing an all-weather 
surface. 


Minnesota Experience 


Our experience in Minnesota is prob- 
ably typical of the general situation. In 
this State we have a State Trunk High- 
way System of 7,000 miles, of which 4,691 
miles is gravel surfaced and 458 miles 
paved. The present highway officials are 
responsible for this ratio, for in the last 
four years we built 3,320 miles of gravel 
and 392 miles of pavement, but we are 
well aware of the fact that a considerable 
portion of the graveling is not the eco- 
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nomical type for the traffic to be served, 
although we have been obliged to use it 
on account of financial reasons, and the 
necessity of getting the traffic out of 
the mud. 

In this connection I might be excused 
for repeating my conception of the true 
function of a highway department, 
namely: “That it is existing not merely 
as an engineering organization to lay out 
and supervise road and bridge work, but 
that it has the higher and more impor- 
tant duty of acting as a great transporta- 
tion department, so to adjust the avail- 
able funds and materials as to serve 
traffic most economically and provide 
uninterrupted transportation over the 
whole system.” 

When viewed in this light we cannot 
confine our consideration to the economic 
construction of each project on, the sys- 
tem, when funds are limited, as they are 
in most states, but must also have in 


mind our responsibility for maintaining 
transportation in the best possible way 
over all the roads in our jurisdiction. So 
that the answer to the question, ‘‘When 
is a gravel road the economical type?” 
depends largely upon whether a state- 
wide system with a limited fund is under 


consideration or whether a certain defi- 
nite project is to be decided upon where 
sufficient money is available or may be 
borrowed to build the ultimate economic 
type. 

Some Minnesota Figures 

Let us consider first a state-wide sys- 
tem and take the Minnesota figures as a 
basis. We placed 3,320 miles of gravel 
surfacing costing approximately $10,000,- 
000, which carries an average daily traffic 
of 661 vehicles, at an average cost of 
$511 a mile per year for maintenance. 
The same original cost applied to pave- 
ment would have given us 400 miles 
which would have been maintained at a 
cost of $135 a mile, the remainder being 
earth road, costing $279 a mile per year 
for maintenance. 

Disregarding the fact that without 
graveling we would have been unable to 
carry the traffic at all during bad 
weather on a part of the mileage, and 
confining ourselves to the figures, taking 
into account, as we must, the cost of 
transportation, and assuming the gener- 
ally accepted difference in cost of trans- 
portation to be 2c. per vehicle mile be- 
tween a concrete and gravel road and 
3c. between a gravel and earth road, 
charging for obsolescence, betterment or 
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replacement 10 per cent per year for 
gravel and 2% per cent for pavement, we 
have the following annual cost. 

By Graveling the Entire 3320 Miles 
Fixed charge (replacement )............ $1,000,000 
Maintenance - 1,696,520 
Annual Highway Cost 2,696,520 

The saving in transportation cost of 
3c. per vehicle mile on gravel instead of 
earth roads at 661 vehicles 250 days, 
amounts to $16,458,900, making an annual 
net saving in highway transportation of 
$13,762,380 by a graveling program. 

Using the same original fund for pav- 
ing the 400 miles, leaving the remainder 
as earth road, would give the following 
charges and benefits: 
$250,000 

54,000 

814,680 
Annual highway cost $1,118,680 

The saving in transportation cost of 5e. 
per vehicle mile on concrete instead of 
earth on 400 miles, with traffic concen- 
trated to 1,000 vehicles per day for 300 
days, amounts to $6,000,000, making an 
annual net saving to transportation of 
$4,881,320 if the fund were used for 
paving. 

These figures indicate that either a 
graveling or a paving program would 
make a very substantial saving, but show 
that there is a $9,000,000 greater saving 
through using the funds to first get the 
traffic out of the mud by graveling a 
3,300-mile system instead of concentrat- 
ing on paving alone, and this does not 
take into account the greater satisfaction 
to the community by. providing uninter- 
rupted transportation, which cannot be 
measured in dollars. 


When Paving Is Economical 


The above calculation must not, how- 
ever, be considered as an argument for 
graveling as against paving certain spe- 
cific projects when that can be done with- 
out detriment to the whole scheme, or 
when the general system has been given 
a minor all-weather surface; for just as 
surely as day follows night, so must our 
main highways be finally paved in order 
to carry the traffic. The economy of pav- 
ing certain projects instead of graveling 
them has been proven by various analyses, 
but it cannot be justified on the basis of 
maintenance cost alone. However, by in- 
troducing the factor of transportation 
expense as previously calculated and cor- 
recting our maintenance figures to corre- 
spond with the actual costs for lighter 
traffic we find that paving should be used 


l‘ixed charge (replacement )............ 
Maintenance 400 miles concrete........ 
Maintenance 2,920 miles earth 
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instead of gravel as an economic measure 
on an individual project when traffic ex- 
ceeds about 400 vehicles per day, even 
though it may be necessary to issue bonds 
for that purpose. This calculated eco- 
nomic capacity of a gravel road is very 
nearly proved in actual surface condi- 
tions. We find that graveled roads carry- 
ing less than 500 vehicles per day can be 
maintained in a remarkably smooth con- 
dition and are perhaps the most satisfac- 
tory type from the viewpoint of the aver- 
age road user, provided the traffic is 
not constant throughout protracted wet 
weather and does not include commercial 
bus or truck business, but when the 
traffic exceeds that figure, ceases to be 
seasonal, and moves” regardless’ of 
weather, or when fast-moving passenger 
or express trucks use the road as a steady 
commercial proposition it is almost im- 
possible to keep a gravel road in satisfac- 
tory condition at all times. 


It seems needless to say that the same 
major principles of construction apply to 
the preparatory or foundation work of 
gravel as well as any other surfacing, 
but in this connection the importance of 
proper drainage will bear repetition, for 
the success of a gravel road, perhaps more 


than any other, depends upon a uniformly 


good subgrade. Then, too, the location, 
alignment and grade, the real permanent 
features of a road, should be studied with 
eare, for the development of traffic will 
in time demand a better surface, and if 
a gravel road is properly built in all re- 
spects, the compacted roadbed _ thus 
formed is an ideal base for the subsequent 
pavement structure. 


Methods of Gravel Surfacing 


Gravel surfacing as practiced in the 
Middle West is rather different from the 
methods of gravel road building pre- 
scribed in the text books. Trenching and 
the placing and rolling in layers of dif- 
ferent sized gravel has been found to en- 
tail needless expense and a system has 
been developed which is in reality a com- 
bination of construction and maintenance, 
and consists, briefly, of spreading gravel 
on the roadbed and compacting it under 
tranffic and maintenance. This sounds 
rather crude but it is the method whereby 
our State and some of our neighbors have 
been able to give almost immediate serv- 
ice and satisfaction and is a method 
which has been found to be the most eco- 
nomical after considerable experience in 
various systems of handling the work. 
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The Sub-Grade 

As previously stated the sub-grade is 
our first consideration and when bad sand 
is encountered a sand clay crust is first 
built, or if the grade is composed of mus- 
keag or unstable mucky material a cover- 
ing of clay is applied to sustain the gravel 
wearing course. The sub-grade section 
for graveling is bladed to practically a flat 
section with never more than a 4-in. crown 
on a 30-ft. roadway. 

Hauling is usually done with trucks, 
material being dumped in a windrow or 
ridge at the rate of 22 to 36 cu. yds. per 
station, depending upon the traffic to be 
served, the kind of gravel, and the ma- 
terial in the sub-grade. The gravel is then 
spread with blade graders leaving not to 
exceed 3 in. in thickness on a width of 
20 ft., the remainder being left in a ridge 
on each side of that width. Blading is 
then continued and traffic turned onto the 
road, a small amount of gravel being 
gradually brought in and moved across 
the roadway until a crust is formed by the 
traffic. In this way the surfacing is com- 
pacted from the bottom up without at 
any time having enough material in the 
traveled way to produce a loose driving 
condition. 

Selection of Material 

Care is always used in the selection of 
material and we have gravel prospecting 
parties constantly employed to make de- 
tailed surveys of probable sources of sup- 
ply. These investigations are based upon 
geological surveys and consist of test pit- 
ting to make certain of the quality and 
amount of material available. On account 
of the great variation in gravels found in 
different parts of the State we do not 
have a uniform specification for cementing 
values, wearing quality or grading of 
sizes, the only uniform requirement being 
that the maximum size of the gravel par- 
ticles shall not exceed 1 in., which means 
that in practically all cases screening ap- 
paratus must be used. This is usually the 
ordinary rotary or shaker screen fed by a 
conveyor, but in the largest gravel haul- 
ing projects the material is generally 
loaded by a drag line or steam shovel 
through a “grizzly” or grate screen. To 
prevent oversize teing hauled on the road 
it is required that the shaker or rotary 
screens have openings not more than 1 
in. in size but when grizzly bars or grates 
are used it is required that the bars or 
grates be spaced not more than % in. 
apart. 

The State buys or leases the gravel pits, 
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preferably on an acreage basis but when 
impossible to secure acreage the gravel is 
paid for at so much per cubic yard as 
measured in the trucks delivered on the 
road. Contracts are not let on competi- 
tive bidding at a unit price for loading, 
sereening and hauling to the first mile 
point and a unit price per yard mile for 
addition haul beyond the mile point. 
There is also a unit price bid for shaping 
and compacting at so much per hour for 
men and teams but generally this work is 
turned over to the State maintenance 
forces. 
Winter Hauling 

While most of our gravel hauling is 
done in the Summer time it has been 
found that a considerable saving can be 
effected by doing this hauling after the 
ground is frozen, especially when long 
hauls are involved, for that enables the 
contractor to use heavy truck equipment 
at a greatly reduced price per yard mile. 
When such hauling is done in Summer it 
is required that pneumatic tire equipment 
be used in order to protect the sub-grade 
from undue damage caused by heavy 
trucks with solid tires. 

The success of gravel road surfacing is 
absolutely dependent upon proper main- 
tenance and while we cannot say that 


there has been any great economy effected 
in the methods developed on this work 
there has been an effectiveness or effi- 
ciency developed through experience in 
handling a large mileage of this kind of 
road. 


Maintenance Procedure 

The maintenance as above stated, starts 
with the depositing of gravel on the sub- 
grade, and must be continuous. The two 
main methods employed for this purpose 
are the team patrol system and the truck 
and tractor method. When team patrol- 
men are employed the road is divided into 
sections of from four to seven miles each, 
dependent upon the amount of traffic over 
the road. The patrolmen work during the 
entire year except for a period of from 
one to three months during the Winter 
and are paid on an hourly basis for their 
work and the use of their teams with an 
additional allowance for a blade grader 
and such other heavy equipment which 
may be required, as it is found much bet- 
ter for the patrolman to own this equip- 
ment than for the State to furnish it. 

Patrolled sections are marked off with 
sign boards at each end giving the name 
of the patrolman, which creates a feeling 
of responsibility and also serves to de- 
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velop a sense of pride in the patrolman 
for his section of the highway. This pa- 
trolman is engaged almost continuously 
in blading the surface of the road except 
for such time as is required of him to 
haul repair material or to keep weeds cut 
and lines of drainage open, but it is also 
necessary to have additional equipment 
available in each maintenance district for 
the purpose of hauling surfacing material 
to stock-piles for the use of the patrolman 
in restoring the road surface. 

Our experience has been that it requires 
not less than 100 cu. yds. of repair gravel 
per mile each year. This is hauled by 
state maintenance trucks and_ either 
spread on the roadway or placed in stock- 
piles at intervals of about half a mile 
from which the patrolman can haul with 
his team to make necessary repairs. The 
team patrol system however, is not suit- 
able where extremely heavy traffic pre- 
vails or in isolated localities where such 
men are not obtainable locally. Under 
these conditions mechanical equipment is 
employed, consisting of combined tractor 
blade graders for the surface maintenance 
and trucks for hauling additional mater- 
ial. Under this system all the equipment 
is owned by the State, and mechanics are 
employed by the hour in the usual way. 

Blanketing the Traveled Way 

One very important point in gravel road 
maintenance is to keep a blanket of about 
half an inch of loose fine material spread 
over the traveled way. This material 
should be a selected screened gravel not 
more than half an inch in size and by 
continually moving it back and forth 
across the roadway with the maintenance 
equipment, the roughness of surface is 
avoided which is bound to occur if this 
film of material is not present. 


Dust and Chatter-Bumps 

There are two objectionable features to 
a gravel road, viz.: the dust nuisance, 
and rythmic corrugations, or what are 
commonly known as chatter-bumps. Both 
of these problems have occasioned consid- 
erable study and experimentation on the 
part of the road officials but it cannot be 
said that either has been satisfactorily 
solved. The dust nuisance may be re- 
lieved or eliminated either by the applica- 
cation of calcium chloride or oil. Calcium 
chloride gives quick and satisfactory re- 
lief particularly when the gravel is rather 
sandy or dirty, but is not so satisfactory 
when the road surface is composed of 
clean pebbly material. Ordinarily this 
treatment requires two applications dur- 
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ing the season, one of about 114 lbs. per 
sq. yd. as soon as dry weather sets in and 
the next about 34 lb. per sq. yd. within six 
weeks, and while serving as a dust pre- 
ventive it also makes the maintenance 
much easier by keeping the road surface 
in a somewhat moist condition. 

Oiling is not uniformly satisfactory and 
should not be attempted with a dirty or 
worn out surface but it has been found 
that an oiled gravel mat can be developed 
in the course of several years’ treatment 
which presents a surface similar to a 
bituminous road surface but it requires 
constant care and is more than likely to 
develop an extremely rough condition 
under heavy traffic. 

Removing Chatter-Bumps 

Rythmic corrugations or chatter-bumps, 
presumably caused by the bounding im- 
pulses of the rear wheels of motor vehicles 
are started by any slight roughness of 
the surface; producing a washboard con- 
dition, the high spots remaining dry and 
hard and the depressions more susceptible 
to wear. This difficulty is encountered on 
all heavily traveled roads and can only be 
avoided by continuous blading or heavy 
planing carried on while the road is still 
in a smooth condition. When once these 
bumps develop it is necessary to scarify 
but the scarifying should only extend 
slightly below the depth of the depres- 
sions. Equipment has now been developed 
in the nature of a long wheel base blade 
grader having two or three rows of scari- 
fier teeth set ahead of the blades which 
break up the surface to a depth of not 
more than half an inch. This equipment 
or a heavy steel planer of about 24 ft. in 
length and 10 ft. wide have been success- 
ful in avoiding or greatly reducing the 
washboard effect. 

Calcium Chloride Successfully Used. 

We are now maintaining very satisfac- 
torily, with the equipment last described, 
several hundred miles of graveled road 
carrying an average traffic of from 1,000 
to 1,500 vehicles per day. It has been nec- 
essary on the heavy traveled portions of 
this mileage to use calcium chloride to 
relieve the dust and this also has con- 
tributed largely to the successful mainte- 
nance. Intensive maintenance under such 
heavy traffic costs trom $2,000 to $2,300 
per mile annually and it must be said in 
fairness to the more permanent types of 
surfacing that there are times during the 
Spring and Fall and in rainy seasons that 
those same roads become very rough and 
are not at all suitable for the kind of 
traffic imposed upon them. 
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The Cure for Insufficient Funds 

In conclusion it may be said that under 
light seasonal traffic, gravel is undoubt- 
edly the most satisfactory and pleasing 
type of road surface but for heavier trav- 
eled highways it is at best a temporary 
expedient, uneconomical from the stand- 
point of the road user, but frequently the 
best solution of the road problem on an 
extensive road system which is being fi- 
nanced with insufficient funds to enable 
its administration in the most economical 
way. The latter condition can only be re- 
lieved when the road user, the motorist, 
comes to a realization of his cost of trans- 
portation and the great saving which 
might be effected in that cost by paying 
a small portion of it for a higher fee to- 
ward road improvement. 

The foregoing paper by Mr. Mullen was 
presented at the 1923 meeting of the 
American Association of State Highway 
Officials. 


PRESENT STATUS OF SHEET AS- 
PHALT MIXTURE DESIGN 


By M. F. Macnaughton, Chief Inspector, Mil- 
ton Hersey Co., Ltd., Montreal, Quebec. 


Truly economical sheet asphalt mix- 
tures are not necessarily those which are 
low in first cost; but, in the broader sense 
of the word, are those which are low in 
annual cost. Such a definition implies a 
selection and proportioning of the mix- 
ture constituents in such a way that the 
resultant mixture will be that which will 
give the best and most lasting service at 
the least cost per unit of service. 

Experience The Guide 

We have a sufficient knowledge of the 
practical results obtained by certain se- 
lections and proportionings of the ma- 
terials which go to make up an asphalt 
surface to enable us to build pavements, 
which, we are reasonably sure, will give 
satisfactory service. We can only do this, 
however, in the light of past experience, 
and not because of any very definite 
knowledge which we have of the funda- 
mental principles underlying the design 
of these asphalt mixtures. We do know 
that certain mixtures, under certain traffic 
conditions, will prove satisfactory as 
pavement surfaces, but, generally, we do 
not know just why this should be, nor do 
we know whether or not these mixtures 
are the best that might be devised. Our 
whole knowledge of asphalt paving prac- 
tice is contained in a collection of, gen- 
erally, uncorrelated facts, obtained largely 
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from actual observations of the behavior 
of pavements in service over a term of 
years, and, very often, without any very 
definite information as to the conditions 
under which these pavements were con- 
structed, or the intensity of service to 
which they have been subjected. 

In this connection, it is interesting to 
note that, at a recent meeting in Chicago, 
at which were present representatives 
from many of the consulting paving labo- 
ratories throughout this country, and also 
representatives from the Asphalt Associa- 
tion, arrangements were planned for in- 
vestigations to be carried on at the di- 
rection of a central committee of experts, 
with the object of correlating and en- 
larging present-day knowledge of the 
principles of sheet asphalt mixture design. 

Basic Principles Not Fully Understood 

It seems extraordinary that, though 
nearly 50 years have elapsed since the 
first synthetic sheet asphalt pavement in 
this country was laid on Pennsylvania 
Avenue in Washington, D. C., and though 
the industry has gradually increased in 
magnitude since that time, and very rap- 
idly in the past few years, we should 
know so little today of the basic prin- 
ciples governing proper design of mix- 
tures. 

Twenty years ago, Mr. Clifford Richard- 
son, the father of present asphalt paving 
practice, wrote “The Modarn Asphalt 
Pavement.” It was then, and remains to- 
day, the most complete published discus- 
sion of the subject of asphalt paving; but 
though he described rather accurately the 
problems which must be solved before any 
exact definition could be made of the 
theory of sheet asphalt paving mixture de- 
sign, he did not solve them. Instead, he 
suggested certain mixtures, which, from 
observation of the behavior of similar 
mixtures in service, he believed would 
prove to be satisfactory. His suggestion 
was adopted, his model mixtures were 
generally employed, and have been used 
since that day by the majority of pav- 
ing men in all parts of this country. 

Composition of Mixtures 

Sheet asphalt surface mixtures are com- 
posed of sand, finely ground mineral filler 
and asphalt cement. 

The sand is so graded as to reduce the 
percentage of voids, increase the density 
of the resultant mixture, and increase 
that quality known as the “inherent sta- 
bility of the aggregate.” 

The added filler acts as an adjunctive 
towards the effectual realization of the 
above desiderata. 
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According to some investigators, the 
filler also acts as a stiffener to the asphalt 
cement, and they consider this effect as 
being distinct from, and beyond that 
brought about by the addition of a coarser 
mineral aggregate to asphalt cement. It 
is debatable whether the filler plays any 
part other than that of reducing the vol- 
ume of voids and the size of the individ- 
ual void, and so increasing the resistance 
to displacement of the mixture by per- 
mitting thinner films of bitumen. 

Finally, the asphalt cement coats the 
surface of the particles, fills the voids, 
and unites the whole into a cohesive 
mass. 

Amount of Bitumen Required 


The amount of bitumen which a sheet 
asphalt mixture should carry, is, in the 
opinion of asphalt paving engineers, de- 
pendent on: 

1. Certain characteristics 
individual sands. 

2. The surface area of particles to be 
characteristics of individual sands, such 
as condition of surface of the grains, or 
other peculiarities of physical property 
dependent upon their chemical constitu- 
tion, affect to some extent the amount of 
bitumen which these mixtures will carry. 

The surface area is claimed by many to 
be a regulating factor of considerable im- 
portance in determining the _ proper 
amount of bitumen for any mixture, 
though there is a wide divergency of opin- 
ion as to how great a factor this is. 

Influence of Voids 

Finally, nearly all engineers are agreed 
that the percentage of voids in the min- 
eral aggregate bears some relation to the 
amount of bitumen which the mixture 
will hold; and that any marked excess 
of bitumen over the amount required to 
fill the voids will result in a decreased 
stability of the mixture, and an increased 
liability to displacement under traffic. 

Early investigators of the relative in- 
fluence of surface area and of voids in 
fixing the bitumen content of mixtures 
were of the opinion that the proper bitu- 
men content was theoretically an indeter- 
minate function of both. That opinion is 
held today by many, some giving greater 
value to the claims of the surface area 
theory, and others to those of the voids 
theory. 


peculiar to 


Recently, however, some investigators 
have expressed the opinion that, with nor- 
mal mixtures, where the _ interstitial 


spaces are individually small, the percent- 
age of voids is the governing factor, and 
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that the surface area exerts but a neglig- 
ible influence on the amount of bitumen 
which the mixture will carry. 

Recently, too, asphalt men have been 
waking up to a realization of the fact that 
conditions have changed during the last 
20 years; and that perhaps the mixtures 
of 20 years ago, even if they were emi- 
nently suitable for traffic conditions at 
that time, are not the most suitable to- 
day. This feeling is widespread, and, as 
a result, we find today that mixtures are 
being laid of all characters and types, 
dependent only on the personal beliefs, 
and sometimes whims, of the engineer in 
charge. 

Variation in Practice 

Thus we find that in a great many 
cities, formulas recommended by Richard- 
son for mixture design are still being fol- 
lowed; in St. Louis, a much coarser mix- 
ture is being laid, carrying from 30-40 
per cent of sand aggregate coarser than 
the 40-mesh sieve, and with from 10-12 
per cent of filler; in New York, the city 
specifications require a finer grading than 
that recommended by Richardson; in Chi- 
cago, a fine graded mixture is used, carry- 
ing from 18-20 per cent of filler; while in 
Montreal the present specifications require 
a comparatively large percentage of fine 
sand passing an 80-mesh screen, and a 
minimum of 20 per cent of filler, 80 per 
cent of which will pass the 200-mesh sieve. 

This great variance in design results 
partly from varying conditions in differ- 
ent parts of the country, but mainly be- 
cause of the lack of agreement between in- 
dividual engineers as to the fundamental 
principles governing the design of asphalt 
mixtures. 

Changes in Montreal Mixture 

I do not know in every case the reasons 
for the adoption of these particular types, 
but I would like to trace the changes in, 
and development of, the Montreal mixture 
from what in 1916 was Richardson’s heavy 
traffic grading to its present status. 

In that year the Milton Hersey Com- 
pany was given the task of organizing and 
carrying on an inspection service to con- 
trol bituminous paving work in the City 
of Montreal. Mr. Charles A. Mullen was 
appointed supervisor of the work. 

Up to that time the foremen in charge 
of the plants had practically complete 


control of the work, and mixtures were 
being laid without much attention being 
paid to their constituents. Sand was sand, 
a minimum of filler was desirable, as it 
reduced immediate costs, and just so long 
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as the resultant surface mixture was 
black, and not too dry or too sloppy, it 
was laid. 

The first work of the newly organized 
force was to change existing practice so 
as to produce a reasonably good surface 
mixture which would conform with gen- 
eral practice. Richardson’s heavy traffic 
formula was chosen, and for the next 3 
years the efforts of the department were 
confined to regulation of plant practice 
so as to secure a reasonable uniformity 
of the product. 

Then they began to increase the per- 
centage of fine sand in the aggregate. The 
object was not so much to reduce the total 
percentage of voids, as to reduce the size 
of individual voids, and so eliminate, as 
far as possible, the presence of large voids 
filled with asphalt, which, in their opinion 
constituted a source of weakness in’ the 
pavement. Then, four years ago as a 
means of attaining the same end, they 
began to increase the amount of filler in 
the mixtures, and continued this, until to- 
day, Montreal is laying pavements con- 
taining at least 20 per cent of filler, and 
a sand which gives a mixture, the com- 
position of which is approximetely: 


Passing Held on Per cent 
Sieve Sieve 

6 menk......:..... 46 mesh. .......... 20% 
ie 80 mesh............ 20% 
80 mesh............ 200 mesh............ 30% 
MY MII iin dcccicteansi damrackeruatuccadecodice 205 
ee Ee ee nee 10% 
i IRR ener nee meen nec en renee See 100° 


The immediate result of increasing the 
percentage of filler and the fineness of the 
sand grading was to reduce the amount of 
bitumen which the mixture would carry. 
This constituted a practical refutation of 
what had formerly been held to be one of 
the cardinal principles of sheet asphalt 
mixture design: namely, that the amount 
of bitumen which a mixture will carry in- 
creases with an increase in surface area, 
and that a well graded fine mixture with 
low voids will carry more bitumen than a 
coarser mixture with larger voids. 

The resultant diminution in the amount 
of bitumen which the mixture will carry 
is quite appreciable, as evidenced by the 
fact that while Richardson’s mixture 
would easily carry 12 per cent of bitumen 
with Montreal sands, the present Montreal 
mixture will carry, as a maximum, only 
10.5 per cent. 

This effect is not due to any conditions 
peculiar to Montreal sands, as it has in- 
variably resulted wherever and whenever 
the fine grading with more than 16-17 per 
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cent of limestone filler has been substi- 
tuted for the coarser grading. 

At first we could not explain this ap- 
parent phenomenon, so Mr. Walter Adams 
who is C. A. Mullen’s associate in the de- 
partment, carried on a series of tests to 
see whether there was any rational ex- 
planation of this apparent discrepancy be- 
tween theory and actual practice. 

Briefly, he found that with the finer 
mixtures there was a decrease in the to- 
tal volume of voids, and that the decrease 
in the amount of bitumen which the finer 
mixtures would carry agreed with and 
was proportional to the decrease in the 
total voids volume as determined by the 
cone test. 

This would be satisfactory proof that 
the surface area, in these cases, did not 
influence greatly the bitumen content 
could we be sure that the percentage of 
voids as determined by the cone test was 
the percentage of voids existing in the 
pavement as laid. 

The cone test method, however, is a 
purely arbitrary method of determining 
voids, and does not necessarily give the 
percentage of voids which exist in the 
actual pavement, nor even the minimum 
percentage of voids possible, though of all 
methods in general use it gives the lowest 
results. 

From observation of the close agree- 
ment of the volume of voids, as deter- 
mined by the cone test, with the volume 
of bitumen which the mixture will hold, 
it would appear that there is some 
ground for supposing that the volume of 
voids, as determined by the cone test, 
does happen purely by chance, to be a 
measure of the bitumen filled voids in the 
actual pavement. 

Further investigation of this problem 
would require: 

1. A means of determining the percent- 
age of voids which would exist in the 
pavement as laid. 


2. The measurement, by sume neces- 
sarily arbitrary method, of the resistance 
to displacement of mixtures with varying 
percentages of bitumen, at temperatures 
within the range existent in actual serv- 
ice. 


A number of methods have already been 
devised for determining this quality of 
asphalt mixtures, but none of them are 
capable of very satisfactory interpretation 
or of quantitative correlation. 

Such an investigation is at present be- 
ing carried on by the writer in the labo- 
ratory of the Department of Highway En- 
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gineering at the University of Michigan. 
This institution was selected because of 
the unique opportunities which it offers 
for the conduct of such work. It is hoped 
that this research will result in the com- 
pilation of some useful information rela- 
tive to this phase of mixture design. 
Conclusion 

In conclusion, I would point out, that, 
though I have confined myself to the ques- 
tion of the relationship between bitumen 
content and the type of aggregate em- 
ployed, a solution of this would be but a 
small part of the whole problem. Before 
we can bring the design of asphalt mix- 
tures to the point where it may be termed 
a science, we must have definite informa- 
tion covering a number of points, which, 
today, are largely a matter of speculation; 
as, for example, the principles governing 
the relative merits of different sand 
gradings; what effect the absorptive 
power of different materials has on the 
characteristics of the resultant mix; and 
the results obtained by the use of different 
fillers, and the reasons therefor. These 
are but a few of the questions facing us, 
and the opinions held regarding them are 
many and varied. There exists in this 
field a tremendous opportunity for con- 
structive, co-ordinated research in the so- 
lution of these problems. 

The foregoing paper by Mr. Macnaugh- 
ton was presented at the Tenth Annual 
Conference on Highway Engineering re- 
cently held at the University of Michigan 
at Ann Arbor, Mich. 


PLANNING A MUNICIPAL PRO- 
GRAM 


By P. F. Hopkins, City Manager of Engineer- 
ing, Ames, lowa 

Villages grow to be towns, towns be- 
come cities of the second class, and some 
cities of the second class finally cross that 
imaginary line set by state legislatures 
and become cities of the first class, there- 
by falling heir to privileges and regula- 
tions which are not for the smaller com- 
munities. Usually this growth is gradual 
and undirected. Additions and subdivi- 
sions are added at the will of the pro- 
moter, with streets of varying widths and 
lots of indiscriminate sizes; utilities are 
extended without analyses of ultimate de- 
mands, and street grades usually become 
established to fit the natural lay of the 
ground. Topsy had nothing on the av- 
erage city. 

Then one day the city administration 
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wakes up to the fact that its utilities are 
overloaded, its principal streets congested 
and the demands for improvements come 
from civic organizations far beyond the 
ability of the city to finance. All the 
problems and aspirations of a real city 
seem to spring up at once to confront and 
cenfound the administration, which is 
still hampered by the shortcomings and 
finances of the country village. 

It is easy enough then to see past mis- 
takes and to say what should have been 
done; but it takes an unusual city coun- 
cil to see the proper remedies and find 
ways and means to accomplish them with- 
out creating dissension among the citi- 
zens and without placing a burden of debt 
on the city beyond its power to pay. That 
is the time when careful planning is im- 
perative if worse mistakes are to be 
avoided. What have we? What do we 
need? How can we pay? That second 
question usually seems easy, but it can 
not be intelligently answered until the 
first is known, and cannot be attained un- 
til the third is solved. 


These three questions are ever present 
—just like yesterday, today and tomor- 
row—never fully answered because they 
are constantly changing. Whenever they 
cease to be present, the city has ceased 
to grow; but in their place comes a still 
more distressing question—why? And if 
some council or citizen hits upon an an- 
swer and proves it, the first three ques- 
tions immediately appear again, and so 
it goes. 


What Have We? 


At any given time, any city can an- 
swer this question if it has an organiza- 
tion which can separate each thread of 
the city’s fabric from the snarl and study 
it both as a thread and as a part of that 
fabric. Water supply, sewers and sewage 
disposal, electric light and power, streets, 
drainage, sanitation, fire protection—all 
special problems, yet all necessary for 
proper development. Maps of the city 
and adjacent territory, of the water sup- 
ply, sewer systems, both sanitary and 
storm, electrical distribution, population 
curves indicating probable growth, pump- 
age records, electrical output year to year 
—these are invaluable; and fortunate is 
the man who finds these records available 
when he begins his study of a city. If 
they are not available, then they must be 
obtained,. because what actually exists 
must necessarily form the foundation for 
future building, and past requirements 
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must furnish the basis for estimating fu- 
ture needs. 

You will find that some section of the 
city is fairly well provided for as to water 
supply, sewers, etc., but beyond that sec- 
tion a development is under way which 
will eventually overtax these utilities un- 
less some provision is made to take care 
of the increased demands. You will find 
block after block of water mains without 
line valves; intersections paved without 
water or sewer stubouts provided; 4-in. 
mains where 8-in. should be; a street 
which some day must serve as the outlet 
for considerable territory, dead-ended into 
a narrow, inadequate cross-street; three 
or four storm sewers converging into one 
so small that every shower overloads it. 
Every city has these conditions in some 
degree, and sooner or later they must be 
remedied. 

It is in the correction of these condi- 
tions that a final plan is of great value. 
It insures to a great extent the econom- 
ical expenditure of money, and the proper 
protection of the city’s future growth. A 
change in the administration of a city 
need not affect the general scheme of de- 
velopment and all permanent improve- 
ments will be in the direction of a final 
end. 

What Do We Need? 


Having acquired a working knowledge 
of what exists, the next step is to out- 
line, as best you can, what the probable 
future development will be. You will 
have to make many assumptions, some 
of which may be wrong, and the future 
may require many changes in your plans, 
but even a poor plan may be better than 
none. 

From the census records and school at- 
tendance you can build up a fairly good 
population curve, and a little study will 
tell you the direction of future growth. 
With the amount and direction of growth 
determined, say for 20 years in the fu- 
ture, the development of the city’s utili- 
ties can be outlined to meet this demand 
and sinking funds created to finance the 
improvements as they are needed. If the 
city’s population is now 10,000, with every 
indication that it will be doubled in 20 
years, it does not require much argument 
to convince you that water supply, elec- 
trical capacity and sewage treatment 


works which are now barely adequate, 
will be badly overloaded before that time. 
When possible, make your plans flexible, 
so that extensions may be made econom- 
ically and in the logical order. Twenty 
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years hence the city may require 2,000,000 
gallons of water per day, sewage disposal 
facilities for a like amount, and generat- 
ing capacity for 2,000 kilowatts, but it 
would probably be poor business to pro- 
vide for all of that now. The carrying 
charges on this excess capacity would 
make it mighty expensive by the time it 
was really needed. Keep ahead of the 
demand, but don’t let the future put an 
unnecessary burden on the present. 
Acquiring Sites 

Park areas, playgrounds and_ school 
sites that are sure to be needed can be 
acquired at a fraction of what they would 
cost after improvements have been built 
on them. Sometimes the acquiring of a 
lot or two, before improved, will, at a 
nominal cost, insure the extension or 
widening of a street which will eventu- 
ally be important. <A zoning ordinance, 
with comprehensive explanatory maps 
and a campaign of education sufficient to 
get the citizens back of it, will insure ra- 
tional building development and will pro- 
tect real estate values from depreciating 
encroachments. 

These are comparable to the things 
which the successful business man or cor- 
poration must do if the future is to be 
protected, and the city is not different. 
A little thought and study, a little plan- 
ning, a little co-operation—it is astonish- 
ing how they help. When the season’s 
work is finished, and the time comes for 
laying out the next year’s work, then it is 
that you appreciate the help of well-laid 
plans. 

To check up again and find how near 
the previous estimates or predictions 
meet the actual conditions, to make the 
necessary adjustments, to find the finances 
already provided, to feel that every move 
is in the right direction—these are the 
dividends on the previous investment in 
careful planning. 

Winter Planning 

The planning for the coming year’s 
work must necessarily be done during the 
winter season. In general, the work will 
fall into two classes: that which is pe- 
culiar to the year, and that which is a 
part of a program extending over a pe- 
riod of years to a final development. 

Under the first head will fall all main- 
tenance and repair, grading, sidewalk 
work, sewer laterals, ordinary water 
mains, and, in most cases, paving. 

It might seem that paving would be a 
part of a program extending indefinitely, 
but the average city does not have a defi- 
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nite paving program, and such work is 
usually inaugurated on short notice with- 
out it being a part of a plan. From any 
standpoint, however, a program for pav- 
ing is desirable, as it allows ample time 
for the installation of underground work 
anc ditch settlement before actual paving 
begins. 

Under the second head will come ex- 
tensions of main sewers and sewage dis- 
posal, water supply development, fire- 
fighting facilities, power plant extensions, 
etc. This second class work is usually 
easier to plan for, because the method of 
financing, preliminary work, etce., is al- 
ready done, and if the general plan has 
been carefully worked out, it is simply 
a matter of completing the details. 

The work which is peculiar to the year 
itself really calls for more detailed plan- 
ning. As early as possible in the winter 
we go over the water distribution system, 
taking off quantities and sizes of pipe, 
specials, valves and hydrants on all 
streets where such extensions are needed, 
both to serve development and for fire 
protection. The different jobs are listed 
in the order of their importance, and the 
cost of each estimated. If the total ex- 
ceeds the money available for the coming 
year, we simply throw out the least im- 
portant until we can finance what is left. 
We at once call for bids on the material 
and place the orders. It so happens that 
in Ames we do not let contracts for lay- 
ing water mains, doing all this work by 
force account. Practically the same 
method is followed in the electrical dis- 
tribution, although in this work condi- 
tions are somewhat different from these 
in the water system. Materials can usu- 
ally be obtained on short notice, and un- 
less the market is attractive, there is no 
special reason for placing orders very far 
in advance of the time the material will 
be needed. However, the construction 
work is outlined and estimated. 

In street grading, quantities are esti- 
mated, excess dirt allocated to near-by 
streets needing filling, or, if the dirt is 
not needed, provisions for wastage deter- 
mined, and an estimate of cost made. As 
soon as the sidewalks to be constructed 
are known, an estimate of the grading 
cost is made and the order in which the 
work will be done scheduled. When 
spring opens up, the work is staked, grades 
figured, and from that point on the in- 
spector directly in charge of the work 
takes full charge. 


On all contract work which is assessed 





196 


against benefited property, it has been 
our policy to have the assessment plats 
ready, so that as soon as any section of 
the work is completed and the final cost 
determined, it is a short job to complete 
the final assessments. There is little 
gained by compelling a contractor to wait 
six months after his work is done before 
filing the schedules. In Ames we have 
consistently adhered to the policy of issu- 
ing special assessment certificates against 
benefited property, rather than the selling 
of bonds. There are arguments pro and 
con on this question, but once the certifi- 
cates are delivered to the contractor, the 
city is through, while if bonds are issued 
the job drags through ten years, and the 
best the city can hope for is to come out 
even. Many of our smaller cities have 
had rather bitter experiences in issuing 
bonds and trying to collect the special as- 
sessments. 

In this class of work we assess side- 
walks against abutting property, sanitary 
sewers by drainage area, with graded ben- 
efits, and pavement by what we call the 
unit system. 

Developments at Ames, Iowa 


Three years ago the City of Ames took 
stock of itself and found that a steady 
growth in population had drawn on the 
reserve capacity of its utilities until none 
remained. The water supply was inade 
quate, building operations were being 
held up for lack of mains, the light plant 
was under capacity and distribution sys- 
tem in bad shape, and both utilities han- 
dicapped by lack of funds, sewage treat- 
ment plant improperly located and woe- 
fully inadequate, commercial garages and 
groceries were cropping up in the resi- 
dence sections. A decided need for addi- 
tional paving existed and all this in the 
face of a period of growth far greater 
than that of any previous period. 

A systematic plan of development was 
outlined and adopted. Since that time 
500 homes have been built in Ames and 
not one of these has been delayed because 
of the city’s utilities. Five miles of water 
mains have been laid, 500 new water serv- 
ices installed, and 45 hydrants added— 
all financed from the earnings of the de- 
partment. This year’s plans include addi- 
tional well and storage capacity, the start 
of an iron removal plant, and two miles 
more of mains. Much of the electrical 
distribution system has been rebuilt, 800 
new meters added, plant overhauled and 
put on an efficient basis, new boilers in- 
stalled and a new stack built sufficient 


MUNICIPAL AND COUNTY ENGINEERING 


Vol. LXVI—4 


for the final development of the plant. 
During these three years over $100,000 
has been invested in these new additions 
alone from the earnings of the Depart- 
ment, and on Jan. 1, 1924, it had $23,000 
cash on hand, no indebtedness of any 
kind, and a definite program of develop- 
ment that will take care of the growth 
of the city. Since the plant’s electrical 
output doubles every 514 years, it is evi- 
dent that no considerable time can elapse 
without additions being made. 

Two miles of sanitary sewers, a mile of 
storm sewers, new outfalls and a new 
sewage disposal plant have been built. 
This plant will take care of twice the 
present sewage flow, with provision for 
doubling that capacity. 

One hundred and fifty thousand square 
yards of pavement and many miles of 
sidewalks have been laid. 

A City Zoning and Planning Commis- 
sion has practically completed its pre- 
liminary work, and 1924 will see a Zon- 
ing Ordinance in operation. Old ordi- 
nances are being revised to meet new 
conditions, new building and wiring codes 
are in preparation. 

Had a definite plan for the city’s utili- 
ties existed, much of this work would 
probably have been done previous to 1921, 
in which period it rightfully belonged, 
and this would have relieved the ensuing 
period of this added burden. 


How Can We Pay? 


The financing of public improvements 
is a big problem on which volumes have 
been written. I will, therefore, only com- 
ment briefly on this subject as applied to 
the smaller cities. 

1. Specially assess all improvements 
when possible. It may not be the popular 
thing to do, and the bond issue often of- 
fers a tempting alternative, but bond 
issues, once started, will soon total the 
legal limit of indebtedness and may make 
impossible some other essential improve- 
ment which cannot be otherwise financed. 

2. Keep the municipally owned utili- 
ties on a business basis. Establish the 
rates so that the earnings will finance ex- 
tensions and replacements when needed 
and retire bond issues for expansion, 
which is properly chargeable to the fu- 
ture. Regardless of the financial condi- 
tion of a utility, there should be a direct 
tax levy in proportion to the benefit ac- 
cruing to all property. By this I mean 
that a water department should derive a 
portion of its income from a tax on all 
property to offset the investment in the 
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system for fire protection. The same is 
true of street lighting. It is not fair to 
the consumers to make them pay for the 
protection of the property of a non-resi- 
dent who does not contribute to the sup- 
port of the utilities through direct pur- 
chase of the commodities they sell. 

3. Live within your income. Capital- 
izing the future is sometimes justified, 
but when this is done, provide for the re- 
tirement of the bonds when due. A serial 
bond is the safest in the end. A bond 
issue which falls due in a lump at the end 
of 20 or 30 years is seldom paid. The 
money is diverted to other purposes and 
refunding all or a portion of the issue is 
the result. Pay all bills when due and 
take advantage of all discounts; a city’s 
credit is a sacred thing. 

4. Be fair in your estimates and con- 
servative in your promises. Many a 
worthy municipal project has fallen into 
ill-repute because it cost more than its 
advocates said it would, or because of ex- 
travagant promises which could not possi- 
bly be fulfilled. 

In conclusion I will say that the affairs 
of a city are not materially different from 
those of other corporations. The taxpay- 
ers are the stockholders and the council 
the Board of Directors. The policies of 
the council should be a reflection of the 
wishes of the citizens, who receive their 
dividends in service. If the taxes paid 
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are out of proportion to the services re- 
ceived it will probably be evidenced by a 
change in administration, but I have yet 
to find a fair-minded citizen who was not 
amenable to reason on any worthy project 
when all the facts were laid before him. 


The foregoing paper by Mr. Hopkins 
was presented at the recent annual meet- 
ing of the Iowa Engineering Society. 


RECOGNIZED TYPES AND SIZES OF 
VITRIFIED PAVING BRICK RE- 
DUCED FROM SIX TO FIVE 


The Permanent Committee on Simplifi- 
cation of Varieties and Standards of Vitri- 
fied Paving Brick of the United States 
Department of Commerce held its regular 
annual meeting in Washington, D. C., 
March 28, 1924, and further reduced the 
recognized types and sizes of vitrified pav- 
ing brick from six to five. 


The first conference on paving brick 
simplification was held Nov. 15, 1921. At 
that time it was found that paving brick 
manufacturers throughout the country 
were making a total of 66 different types 
and sizes of vitrified brick for street and 
highway paving purposes and street rail- 
way track paving. Carefully considered 
eliminations at that and the three subse- 
quent annual meetings of the committee 
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have resulted in the establishment of only 
five types and sizes as Officially recog- 
nized by the committee. The committee 
is composed of representatives of the fore- 
most engineering organizations of the 
country as well as government bureaus 
and departments. 


Recognized Types and Sizes 

The recognized types and sizes as de- 
termined upon by the committee through 
a process of elimination over three years 
are as follows: 

Plain wire cut brick (vertical fibre), 
depth, width, length, as customarily laid: 
3x4x814-in.; 344x4x8'-in. 

Repressed lug brick: 4x314x8%%-in. 

Wire cut lug brick (Dunn) :3x314x8%; 
in.; 4x31%4x81% in. 

The one type and size eliminated by the 
committee at its last meeting was the 
314x34%x8¥-in., wire cut lug (Dunn). 
This elimination, like all eliminations 
that have taken place since the work of 
simplification was taken up by the com- 
mittee, was determined upon only after 
a survey of the industry’s shipments re- 
vealed that it had steadily declined in 
favor among engineers of the country to 
a point where it constituted an exceed- 
ingly small percentage of the total ship- 
ments of the industry. 


Guide to Elimination 


For guidance at this and future meet- 
ings the committee adopted a resolution 
to the effect that “any variety of brick 
which shows less than 2% per cent of 
total shipments for three consecutive 
years be eliminated and that any variety 
of brick which shows 5 or more per cent 
of the shipments for three successive 
years be reinstated in the list of recog- 
nized types and sizes unless special tech- 
nical or other reasons show that such 
action is undesirable; provided, further, 
that the recognized types and sizes shall 
represent not less than 75 per cent of 
production.” 

It was following the passage of this 
guiding formula that the committee voted 
to eliminate the 344x314x8%-in. wire cut 
lug (Dunn) brick inasmuch as it con- 
stituted only nine-tenths of 1 per cent 
of the shipments for 1923. 

As the list of recognized types and sizes 
stands at present there is only one type of 
brick not in the list that is manufactured 
generally, viz.: the “hillside” variety. This 
variety, used very largely in hilly sec- 
tions of the country was put into the 
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“special’” class at the March 1923 meet- 
ing of the committee. It is therefore now 
being recognized, manufactured and sold 
as a “special.” 

The survey of the paving brick indus- 
try made in connection with the simpli- 
fication conference reveals the fact that 
the industry has experienced a steady 
growth since the year of lowest produc- 
tion in 1918. Shipments for 1918, due to 
the effects of the war, dropped to 235,- 
857,141. In 1921 shipments had increased 
to 392,412,943. In 1923 shipments had 
reached the high figure of 453,864,183. 


PRODUCTION OF GAS FOR MUNI- 
CIPAL USE FROM FUEL 
OIL 


By C. W. Arlitt, Municipal Securities, Little- 
field Bldg., Austin, Texas. 

Recently I learned of a method of gas 
production which is rather extensively 
used in California and other Pacific 
states, and feeling sure that this would 
be of some interest to the municipal cor- 
porations of Texas, I made a trip to San 
Francisco several months ago and per- 
sonally examined this method of gas pro- 
duction. 

There are now three methods of gas 
production, viz.: (1) Coal gas method 
wherein bituminous coal is distilled in re- 
torts; (2) illuminating water gas method, 
which provides for the passage of steam 
through an incandescent mixture of coke 
or anthracite coal, these fuels being, of 
course, placed in satisfactory gas produc- 
ing generators; (3) finally there is the 
modern oil gas method of gas production 
in which crude oil or any of the by- 
products left after the distillates have 
been extracted are used as a basis of gas 
production in equipment which is espe- 
cially designed to use such gas making 
materials. 


The oil gas process equipment consists 
of steel cylinders on to which are fast- 
ened the various castings, valves, damp- 
ers, etc., these steel shells being lined 
with fire brick of first quality. There are 
two gas generators used, one a primary 
and one a secondary generator. Oil is 
burned under forced draft in the primary 
generator and the combustion is carried 
to a completion by passing the burning 
process into the secondary generator. 
This process is carried on until the gen- 
erators are both hot, this stage of the 
gas production being commonly known as 
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the heating stage. Now we begin the 
gas making stage. When the valves and 
air inlets are closed and steam is intro- 
duced into the primary as well as the 
secondary generators | the steam com- 
bines with the carbon deposited on the 
heated brick lining of the generators, 
resulting in the formation of a gas which 
passes off into a washer and finally into 
a scrubber. Lampblack is’ produced 
simultaneously with the gas and passes 
off into lampblack filter tanks. This lamp 
black is immediately available for firing 
the boilers needed in the production of 
steam which is used as heretofore men- 
tioned. In the oil gas process lampblack 
is produced at the rate of 12 lbs. per 
every 1,000 cu. ft. of gas produced, and 
this amount is just sufficient to fire the 
boilers. In the other methods of gas pro- 
duction there is always more than double 
the amount of lampblack produced, and 
as there is no great demand for lamp- 
black, this by-product almost becomes a 
nuisance, while in the oil gas process the 
lampblack is not only desirable but quite 
necessary. 


The oil gas process is not an experi- 
ment, nor is it unproven, as the process 
has been used for approximately 30 years. 
It is used in San Francisco, with a popu- 
lation of around three quarters of a mil- 
lion, and to this city we might add 40 
more cities and towns in California of 
smaller population. Oregon, Nevada, Ari- 
zona and Hawaiian Islands are also using 
this process almost exclusively. 


The cost of installing a gas plant of 
this kind for a municipal corporation 
will, of course, vary in accordance with 
local conditions, such as the compactness 
of the city or town, the character of soil 
conditions encountered, and also the 
amount of paving in existence at the time 
the gas pipe lines are installed. It may 
be roughly estimated that for a town of 
5,000 inhabitants a gas plant complete 
could be put in for about $50,000, if all 
conditions are reasonable, then an install- 
ation for a town of 7,000 or 8,000 inhabit- 
ants might cost as much as $75,000 or 
$100,000, but the cost of large plants 
would not increase in direct proportion 
to population. The matter of actual cost 
could only be determined after a careful 
examination of each particular situation. 
A municipal gas plant, like a water, 
sewer or light and power plant, is to be 
considered as an asset, as it is in the 
revenue producing class. 


By way of conclusion it might be well 
to notice that the cost of gas production 
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under this improved oil gas process is 
considerably less than other methods of 
gas production now employed in this 
State. The last report on manufactured 
gas rates in several Texas cities is as 
follows: 


Pays Population 
Houston . $1.19 138,276 
Austin ..... : 1.70 34,876 
Beaumont 1.25 40,422 
Brenham 2.20 5.066 
8 eee 1.60 77,543 
CRIN oinnsn 2icccsesesress 1.45 44,255 
TI piven 1.65 11,033 


All the above charges are being based 
upon 1,000 cu. ft. of gas. 

San Francisco has a rate of $1.02 per 
1,000 cu. ft., and with an increased con- 
sumption of gas the rates rapidly de- 
crease from these figures. It will be well 
within the bounds of reason to say that 
75e will be a safe figure at which to 
calculate the cost of producing 1,000 cu. 
ft. of gas in Texas, figuring oil at this 
time at 5c per gal. This cost of 75c not 
only includes labor, oil and fuel, but also 
a slight charge for water and mainte- 
nance. 

The foregoing is from an address by 
Mr. Arlitt before the League of Texas 
Muncipalities. 


EXPERIENCES IN SHOOTING 
WATER WELLS 


Varner, Well Contractor, Dubuque, 
lowa, 

In the shooting of wells to increase the 
amount of water they will produce the 
first consideration is the rock formation. 
The usual rock formations in Illinois and 
neighboring states are Trenton, Galena 
and Magnesia Limes, Shales, St. Peter and 
Pottsdam Sandstones. On account of the 
solid formation of limestones, any water 
coming from them must come from the 
seams or crevices in them. 

Sandstone is very different in this re- 
spect. It is composed of a conglomera- 
tion of fine or coarse sand _ particles 
welded together by lime and silica parti- 
cles and chemical action. Its water- pro- 
ducing qualities depend principally on the 
coarseness of these sand particles. Where 
these sand particles are very fine and 
have a deposit of clay running through 
them, they do not produce very much 
water. 

The wells that it is most advisable to 
shoot are those of the St. Peter or Potts- 
dam sandstone. In the shooting of sand- 
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stone formation, the rock breaks into fine 
particles and in the case of a flowing well, 
usually flow out. If not, they can be 
bailed out with an ordinary bailer or 
sand pump. Limestone, on the contrary, 
breaks into such coarse material that 
there is danger of closing up the well 
entirely. Of course this material could 
be broken up with a set of drill tools but 
the hole would be in a shattered condi- 
tion and likely to close up again. The 
benefits to be obtained in shooting a lime- 
stone well are not likely to be very great 
as the formation itself is so composed that 
it will not corrode up the same as 
sandstone. 


According to my experience, corrosion 
is the main trouble that makes it neces- 
sary to shoot wells to increase their yield. 
In my estimation this corrosion is caused 
by chemical action from the chemicals 
that are in the water itself, such as sul- 
phate of lime, bi-carbonate of iron and 
On account of the nature of the sandstone, 
it is very possible for these chemicals to 
form a coating similar to rust on the walls 
magnesia as well as some chloride of lime. 
of the well, closing off the pores from the 
sandstone itself and consequently stop- 
ping the flow of water. Where the sand- 
stone contains considerable clay, it can be 
helped by shooting, that is, its water pro- 
ducing qualities can be increased, as it 
breaks the sandstone back some distance 
and creats more surface for the water to 
come through in much the same way as 
in the oil sands of oil wells. 


I think that in the shooting of wells 
each well should be considered in a part 
by itself, as there are many things to take 
into consideration—the depth to the sand- 
stone, the fineness of the sandstone, the 
thickness of the strata, and the amount 
of water or the amount of head of water 
over the strata to be shot. Fine, hard 
sandstone may be shot much harder than 
softer sandstone. If soft sandstone is 
shot too hard some trouble may be en- 
countered with the pumps cutting out 
from the continual flow of this sand, 
sometimes for considerable time after the 
shot has been put in. 


In cases where the well to be shot has 
a head of water over the sand stratum of 
ten to fifteen hundred or more, they may 
usually be shot with a larger charge than 
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the wells where the amount of water over 
the strata is not so great, say, eight 
hundred feet or less. In the lesser depths 
dynamite may be used successfully. In 
the greater depths the explosive must be 
of a good quality, and usually special 
cartridges must be used in order to have 
any success. I think this one thing has 
caused more discouragement in the shoot- 
ing of wells than any other one thing as 
the charges do not do good work under 
great depths of water unless great care 
has been taken in making up the cart- 
ridges, and in selecting the quality of ex- 
plosives used, as a great quantity of ex- 
plosive may not do any good if it is not 
used under good conditions. 


Often in my experience in the shooting 
of wells in the last 15 years, I have 
learned many things that I found to be 
useful in this business. In several in- 
stances in the last seven years I have 
shot what formerly were flowing wells 
that had not flowed from 10 to 15 years. 
There were three wells for the City of 
Dubuque that I shot, one drilled in 1888, 
one in 1898, and one in 1900. The one 
drilled in 1888 and also the one drilled in 
1898, had not flowed for several years. 
By shooting them the heads of these wells 
were brought back to 28 and 30-ft. above 
the surface, producing a flow of from 250 
to 275 gals. per minute. One well shot 
for the Dubuque Packing Company in 
1918 had not flowed for ten years or more. 
This was brought back to a normal flow 
of approximately 200 gals. per minute. In 
an artesian well for the Tri-State Milk 
Producing Company at Galena, Illinois, 
the flow was brought from practically 
nothing to approximately 250 gals. per 
minute. Part of this was due to a hole 
in the pipe, but the main increase in the 
amount of water was from the shooting 
of the sandstone. I have found that it 
is much better to shoot the sandstone in 
several places, from 40 to 50-ft. apart, de- 
pending on conditions as already men- 
tioned such as the fineness and hardness 
and also the amount of clay in the sand- 
stone. i 


The foregoing paper by Mr. Varner was 
presented at the recent annual meeting 
of the Illinois Society of Engineers. 
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Harvard Street, Cambridge, Mas: 
Tarvia-built 1907. Today, after seven- 
teen years of traffic this street is in per- 
fect condition. 


This Car ? 


Junked long since 






















—but the street is still good 


“17 years’ continuous service” — 
Tarvia roads endure 


NONE are those old-time cars 
with their weird grunts and 
protesting snorts. One of them 
is pictured here. Seventeen years 
ago it used to startle the inhab- 
itants of Cambridge, Mass. That 
was the year the Tarvia pave- 
ment was laid on Harvard Street 


—back in 1907. 


Seventeen years have rolled 
by—seventeen years of unceas- 
ing motor traffic—yet the Tarvia 
pavement on Harvard Street is 
still in excellent condition. 


‘Tarvia streets can be main- 
tained indefinitely at little cost 
—only economical maintenance 





For Road Construction 
Repair and Maintenance 


is needed to make a [arvia Pave- 
ment last indefinitely. 


And in addition: 


Tarvia pavements will 
not wave, roll or rut. 


Tarvia pavements are 
skid-proof because of 
their granular surface. 
Thousands of Tarvia streets 
and roads have proved to tax- 
payers that— 


For the money spent—Tarvia 
gives more miles and the most 
years of satisfactory service. 


Every paving requirement — 
construction, repair or mainte- 
nance—can be met with Tarvia. 


he Gust Company 


Chicago Philadelphia Boston 
Gleveland Cincinnati Pittsburgh 
Detroit Kansas City Birmingham Dallas 
Minneapolis Salt Lake City Bethlehem 
Youngstown Milwaukee Toledo Columbus 
Baltimore Syracuse lion Orleans Rochester 


In Canada - 
THE BARRETT COMPANY, Limited 


Montreal Toronto St. John, N. B. 
Winnipeg Vancouver Halifax, N. 8. 
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